10/525 710 

SEQUENCE LISTING 

<110> BASF AG 

<120> Process for the production of sulfur-containing fine chemicals 

<130> M/43128 

<160> 66 

<170> Patentin version 3.1 

<210> 1 

<211> 1317 

<212> DNA 

<213> Corynebacterium diphtheriae 
<220> 

<221> CDS 

<222> (1) . . (1317) 

<223> 



<400> 1 

atg cca aca aaa tac gat aat tec aat gcc aac aaa tgg ggt ttc gag 48 
Met Pro Thr Lys Tyr Asp Asn Ser Asn Ala Asn Lys Trp Gly Phe Glu 
15 10 15 



act cgc tec ate cac gca gga caa age gtc gat agt gat acc agt gcc 
Thr Arg Ser lie His Ala Gly Gin Ser Val Asp Ser Asp Thr Ser Ala 
20 25 30 



96 



cgc aac eta ccg att tac ctg aca tea teg tae gtt ttt aat gae gee 144 
Arg Asn Leu Pro lie Tyr Leu Thr Ser Ser Tyr Val Phe Asn Asp Ala 
35 40 45 

gaa cac gca gca aac cgc tte aac ctt tec gac gcc ggc ccg gtt tac 192 
Glu His Ala Ala Asn Arg Phe Asn Leu Ser Asp Ala Gly Pro Val Tyr 
50 55 60 

tct cgc ctg acc aac cca act gtc gcg gca gtc gaa gaa cgc eta gee 240 
Ser Arg Leu Thr Asn Pro Thr Val Ala Ala Val Glu Glu Arg Leu Ala 
65 70 75 80 

aat ctt gaa ggt ggc gta cae gee gta ett tte get tee gga atg gee 288 
Asn Leu Glu Gly Gly Val His Ala Val Leu Phe Ala Ser Gly Met Ala 
85 90 95 



M/43128 -PCT 



MetY 



2 



gcc gaa acc gcc gca ate etc aae ate gee cgc geg ggt tee eac ate 336 
Ala Glu Thr Ala Ala lie Leu Asn lie Ala Arg Ala Gly Ser His lie 
100 105 110 

gtg tec agt cct cgc att tac ggc ggc acc gaa aca etc ttt gcc gtc 384 
Val Ser Ser Pro Arg lie Tyr Gly Gly Thr Glu Thr Leu Phe Ala Val 
115 120 125 

aca ttg gea ege ctg gge ate gaa ace act tte gta gaa aat eet gac 4 32 

Thr Leu Ala Arg Leu Gly lie Glu Thr Thr Phe Val Glu Asn Pro Asp 
130 135 140 

gac cea gcc tea tgg gag get gca gtt caa gac aae aeg gta get etc 480 
Asp Pro Ala Ser Trp Glu Ala Ala Val Gin Asp Asn Thr Val Ala Leu 
145 150 155 160 

tac gga gaa acc tte get aat cea caa gca gae gtg ett gat att ccc 528 
Tyr Gly Glu Thr Phe Ala Asn Pro Gin Ala Asp Val Leu Asp lie Pro 
165 170 175 

gca ate gca gag gtt gcc cat aaa cat caa gta cea ctg ate gtc gac 576 
Ala lie Ala Glu Val Ala His Lys His Gin Val Pro Leu lie Val Asp 
180 185 190 

aac acc etc gca acc gca gcc ett gta cgc ccc etc gaa etc ggt gca 624 
Asn Thr Leu Ala Thr Ala Ala Leu Val Arg Pro Leu Glu Leu Gly Ala 



195 200 205 

gac gtc gtc gtg gca tee eta acc aag tte tac ace gga aat ggc tee 

Asp Val Val Val Ala Ser Leu Thr Lys Phe Tyr Thr Gly Asn Gly Ser 

210 215 220 



672 



gga etc ggc gga gtg ett ate gac ggc gga aac tte gac tgg acc gtc 720 
Gly Leu Gly Gly Val Leu lie Asp Gly Gly Asn Phe Asp Trp Thr Val 
225 230 235 240 

aca ege aae ggc gaa eeg ate tte eee gae ttt gtc aee cea gat eee 768 
Thr Arg Asn Gly Glu Pro lie Phe Pro Asp Phe Val Thr Pro Asp Pro 
245 250 255 

gcc tat cac ggt etc aag tat tec gat ett ggt gcc ccc gcc tte gga 816 
Ala Tyr His Gly Leu Lys Tyr Ser Asp Leu Gly Ala Pro Ala Phe Gly 
260 265 270 

eta aag get cgc gtc gga etc ctg ege gae aee ggc gca gcc cea tea 864 
Leu Lys Ala Arg Val Gly Leu Leu Arg Asp Thr Gly Ala Ala Pro Ser 
275 280 285 

cea etc aae gea tgg ate aee gea caa ggg etc gae ace etc teg eta 912 
Pro Leu Asn Ala Trp lie Thr Ala Gin Gly Leu Asp Thr Leu Ser Leu 
290 295 300 

cga gta caa ege cac aae gaa aac gca etc gca gta gea caa tte etc 960 
Arg Val Gin Arg His Asn Glu Asn Ala Leu Ala Val Ala Gin Phe Leu 
305 310 315 320 

gee aae cac gag aaa gta gee aag gtt aae tac gea gge ett eee gae 1008 
Ala Asn His Glu Lys Val Ala Lys Val Asn Tyr Ala Gly Leu Pro Asp 
325 330 335 

tec cct tgg tac cea gtc aaa gaa aaa etc gga tte gac tac acc ggc 1056 
Ser Pro Trp Tyr Pro Val Lys Glu Lys Leu Gly Phe Asp Tyr Thr Gly 
340 345 350 

tec gta ett tee ttt gac gtt aaa ggt gga aaa aac gaa gca tgg ege 1104 
Ser Val Leu Ser Phe Asp Val Lys Gly Gly Lys Asn Glu Ala Trp Arg 



M/43128-PCT 



MetY 



3 



355 360 365 

ttt ate gac gca etc aaa eta cac teg aae ete gee aae gtc gga gac 1152 
Phe lie Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn Val Gly Asp 

370 375 380 

gta cgt tec etc gta gtc cac eca gcg ace ace acg cac tea caa teg 1200 
Val Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser Gin Ser 
385 390 395 400 

gaa gaa teg gea ett eta gee gca gga att aat caa gca ace ate ega 1248 
Glu Glu Ser Ala Leu Leu Ala Ala Gly lie Asn Gin Ala Thr lie Arg 
405 410 415 

etc tec gtc ggc ate gaa tec ate gac gac ate ate gee gac etc aca 1296 
Leu Ser Val Gly lie Glu Ser lie Asp Asp lie lie Ala Asp Leu Thr 
420 425 430 

gea ggt tte gac gea ate taa 1317 
Ala Gly Phe Asp Ala lie 
435 

<210> 2 
<211> 438 
<212> PRT 

<213> Corynebaeterium diphtheriae 



<400> 2 

Met Pro Thr Lys Tyr Asp Asn Ser Asn Ala Asn Lys Trp Gly Phe Glu 
15 10 15 



Thr Arg Ser lie His Ala Gly Gin Ser Val Asp Ser Asp Thr Ser Ala 
20 25 30 



Arg Asn Leu Pro lie Tyr Leu Thr Ser Ser Tyr Val Phe Asn Asp Ala 
35 40 45 



Glu His Ala Ala Asn Arg Phe Asn Leu Ser Asp Ala Gly Pro Val Tyr 
50 55 60 



Ser Arg Leu Thr Asn Pro Thr Val Ala Ala Val Glu Glu Arg Leu Ala 
65 70 75 80 



Asn Leu Glu Gly Gly Val His Ala Val Leu Phe Ala Ser Gly Met Ala 
85 90 95 



Ala Glu Thr Ala Ala lie Leu Asn lie Ala Arg Ala Gly Ser His lie 
100 105 110 



Val Ser Ser Pro Arg lie Tyr Gly Gly Thr Glu Thr Leu Phe Ala Val 
115 120 125 



M/43128-PCT 



MetY 



4 



Thr Leu Ala Arg Leu Gly lie Glu Thr Thr Phe Val Glu Asn Pro Asp 
130 135 140 



Asp Pro Ala Ser Trp Glu Ala Ala Val Gin Asp Asn Thr Val Ala Leu 
145 150 155 160 



Tyr Gly Glu Thr Phe Ala Asn Pro Gin Ala Asp Val Leu Asp lie Pro 
165 170 175 



Ala lie Ala Glu Val Ala His Lys His Gin Val Pro Leu lie Val Asp 
180 185 190 



Asn Thr Leu Ala Thr Ala Ala Leu Val Arg Pro Leu Glu Leu Gly Ala 
195 200 205 



Asp Val Val Val Ala Ser Leu Thr Lys Phe Tyr Thr Gly Asn Gly Ser 
210 215 220 



Gly Leu Gly Gly Val Leu lie Asp Gly Gly Asn Phe Asp Trp Thr Val 
225 230 235 240 



Thr Arg Asn Gly Glu Pro lie Phe Pro Asp Phe Val Thr Pro Asp Pro 
245 250 255 



Ala Tyr His Gly Leu Lys Tyr Ser Asp Leu Gly Ala Pro Ala Phe Gly 
260 265 270 



Leu Lys Ala Arg Val Gly Leu Leu Arg Asp Thr Gly Ala Ala Pro Ser 
275 280 285 



Pro Leu Asn Ala Trp lie Thr Ala Gin Gly Leu Asp Thr Leu Ser Leu 
290 295 300 



Arg Val Gin Arg His Asn Glu Asn Ala Leu Ala Val Ala Gin Phe Leu 
305 310 315 320 



Ala Asn His Glu Lys Val Ala Lys Val Asn Tyr Ala Gly Leu Pro Asp 
325 330 335 



Ser Pro Trp Tyr Pro Val Lys Glu Lys Leu Gly Phe Asp Tyr Thr Gly 
340 345 350 



Ser Val Leu Ser Phe Asp Val Lys Gly Gly Lys Asn Glu Ala Trp Arg 
355 360 365 



Phe lie Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn Val Gly Asp 
370 375 380 



Val Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser Gin Ser 
385 390 395 400 



M/43128-PCT 
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5 



Glu Glu Ser Ala Leu Leu Ala Ala Gly lie Asn Gin Ala Thr lie Arg 
405 410 415 



Leu Ser Val Gly lie Glu Ser lie Asp Asp lie lie Ala Asp Leu Thr 
420 425 430 



Ala Gly Phe Asp Ala lie 
435 



<210> 3 

<211> 1350 

<212> DNA 

<213> Mycobacterium tuberculosis 

<220> 

<221> CDS 

<222> (1) . . (1350) 

<223> 



<400> 3 

atg age gcc gac age aat age aee gae gee gat ccg acc gcg cat tgg 48 

Met Ser Ala Asp Ser Asn Ser Thr Asp Ala Asp Pro Thr Ala His Trp 

15 10 15 

teg ttc gaa acc aaa cag ata cac get ggt eag cae cct gat ccg ace 96 
Ser Phe Glu Thr Lys Gin lie His Ala Gly Gin His Pro Asp Pro Thr 
20 25 30 

acc aac gee egg get etg ccg ate tat gcg acc acg teg tac acc ttc 144 
Thr Asn Ala Arg Ala Leu Pro lie Tyr Ala Thr Thr Ser Tyr Thr Phe 
35 40 45 

gac gac acc gcg cae gee gcc gcc etg ttc gga etg gaa att ccg ggc 192 
Asp Asp Thr Ala His Ala Ala Ala Leu Phe Gly Leu Glu lie Pro Gly 
50 55 60 

aat ate tac acc egg ate ggc aac ccc acc ace gae gte gtc gag cag 240 
Asn lie Tyr Thr Arg lie Gly Asn Pro Thr Thr Asp Val Val Glu Gin 
65 70 75 80 

ege ate gcc gcg etc gag ggc ggt gtg gee gcg etg ttc etg teg teg 288 
Arg lie Ala Ala Leu Glu Gly Gly Val Ala Ala Leu Phe Leu Ser Ser 
85 90 95 

ggg cag gcc gcg gag acg ttc gcc ate ttg aac etg gcc ggc gcg ggc 336 
Gly Gin Ala Ala Glu Thr Phe Ala lie Leu Asn Leu Ala Gly Ala Gly 
100 105 110 

gat cac ate gtg tec age ccg ege etg tac ggc ggc acc tac aac etg 384 
Asp His lie Val Ser Ser Pro Arg Leu Tyr Gly Gly Thr Tyr Asn Leu 
115 120 125 



M/43128-PCT 



MetY 



6 



ttc cac tat 
Phe His Tyr 
130 

gat ccg gac 
Asp Pro Asp 
145 

aag gcg ttc 
Lys Ala Phe 



gac acc ccg 
Asp Thr Pro 



ate gtc gac 
lie Val Asp 
195 

cag ggc gcc 
Gin Gly Ala 
210 

cac ggt gcc 
His Gly Ala 
225 

tgg acc cag 
Trp Thr Gin 



cac ggc gtg 
His Gly Val 



get cga gtg 
Ala Arg Val 
275 

aac gcg ttc 
Asn Ala Phe 
290 

gag egg cac 
Glu Arg His 
305 

cgc gac gac 
Arg Asp Asp 



tgg cat gag 
Trp His Glu 



ctg tec ttc 
Leu Ser Phe 
355 

aac gcg ttg 
Asn Ala Leu 
370 

teg ctg gtg 
Ser Leu Val 
385 



teg ctg gcc 
Ser Leu Ala 



gat ctg gac 
Asp Leu Asp 
150 

ttc gcc gag 
Phe Ala Glu 
165 

gcg gtt tec 
Ala Val Ser 
180 

aac acc ate 
Asn Thr lie 



gac ate gtc 
Asp lie Val 



gcc ate gcg 
Ala lie Ala 
230 

ggc cgc ttc 
Gly Arg Phe 
245 

gtg ttc gcc 
Val Phe Ala 
260 

cag ctg etc 
Gin Leu Leu 



ttg gtg gcg 
Leu Val Ala 



gtc gee aac 
Val Ala Asn 
310 

gtg ctt teg 
Val Leu Ser 
325 

egg gcc aag 
Arg Ala Lys 
340 

gag ttg gee 
Glu Leu Ala 



aag ctg cac 
Lys Leu His 



ate cac ccg 
lie His Pro 
390 



aag etc ggc 
Lys Leu Gly 
135 

acc tgg cag 
Thr Trp Gin 



acc ate tec 
Thr lie Ser 



gag gtc gcc 
Glu Val Ala 
185 

gcc aeg cca 
Ala Thr Pro 
200 

gtg cat teg 
Val His Ser 
215 

ggt gtg ate 
Gly Val lie 



ccc ggc ttc 
Pro Gly Phe 



gag ctg ggt 
Glu Leu Gly 
265 

egt gac tac 
Arg Asp Tyr 
280 

cag ggt ctg 
Gin Gly Leu 

295 

gcg cag cgc 
Ala Gin Arg 



gtc aac tat 
Val Asn Tyr 



agg ctg gcg 
Arg Leu Ala 
345 

ggc ggc ate 
Gly Gly lie 
360 

age cac gtc 
Ser His Val 
375 

gea teg acc 
Ala Ser Thr 



ate gag gtc 
He Glu Val 
140 

gcg gcg gta 
Ala Ala Val 
155 

aac ccg cag 
Asn Pro Gin 
170 

cat cgc aac 
His Arg Asn 



tac ctg ate 
Tyr Leu He 



gee acc aag 
Ala Thr Lys 

220 

gtc gac ggc 
Val Asp Gly 
235 

acc acc ccc 
Thr Thr Pro 
250 

cca ccg gcg 
Pro Pro Ala 



ggc teg gcg 
Gly Ser Ala 



gaa aeg ctg 
Glu Thr Leu 
300 

gtc gee gag 
Val Ala Glu 
315 

gcg ggg ctg 
Ala Gly Leu 
330 

ccc aag gga 
Pro Lys Gly 



gag gcc ggc 
Glu Ala Gly 



gcc aac ate 
Ala Asn lie 
380 

act cat gcc 
Thr His Ala 
395 



age ttc gtc 
Ser Phe Val 



egg ccc aac 
Arg Pro Asn 



ate gac ctg 
He Asp Leu 
175 

ggg gtg ccg 
Gly Val Pro 
190 

caa ccg ttg 
Gin Pro Leu 
205 

tac ctg ggc 
Tyr Leu Gly 



ggc aac ttc 
Gly Asn Phe 



gac ccc age 
Asp Pro Ser 
255 

ttt gcg etc 
Phe Ala Leu 
270 

get teg ccg 
Ala Ser Pro 
285 

age ctg egg 
Ser Leu Arg 



ttc ctg gcc 
Phe Leu Ala 



ccc tec teg 
Pro Ser Ser 
335 

ace ggg gee 
Thr Gly Ala 
350 

aag gea ttc 
Lys Ala Phe 
365 

ggt gac gtg 
Gly Asp Val 



cag ctg age 
Gin Leu Ser 



gac 4 32 

Asp 



acc 480 

Thr 

160 

ctg 528 
Leu 



ttg 576 
Leu 



gee 624 
Ala 



ggg 672 
Gly 



gat 720 

Asp 

240 

tac 768 
Tyr 



aaa 816 
Lys 



ttc 864 
Phe 



ate 912 
He 



gcc 960 

Ala 

320 

ccc 1008 
Pro 



gtg 1056 
Val 



gtg 1104 
Val 



cgc 1152 
Arg 



ccg 1200 

Pro 

400 



M/43128-PCT MetY 



7 



gcc gag cag ctg gcg acc ggg gtc age ccg ggc ctg gtg cgt ttg get 1248 
Ala Glu Gin Leu Ala Thr Gly Val Ser Pro Gly Leu Val Arg Leu Ala 
405 410 415 

gtg ggc ate gaa ggt ate gac gat ate ctg gcc gac ctg gag ctt ggc 1296 
Val Gly lie Glu Gly lie Asp Asp lie Leu Ala Asp Leu Glu Leu Gly 
420 425 430 

ttt gee gcg gee ege aga ttc age gee gae eeg eag tee gtg geg geg 1344 
Phe Ala Ala Ala Arg Arg Phe Ser Ala Asp Pro Gin Ser Val Ala Ala 
435 440 445 

ttc tga 1350 
Phe 



<210> 4 
<211> 449 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 4 

Met Ser Ala Asp Ser Asn Ser Thr Asp Ala Asp Pro Thr Ala His Trp 
15 10 15 



Ser Phe Glu Thr Lys Gin lie His Ala Gly Gin His Pro Asp Pro Thr 
20 25 30 



Thr Asn Ala Arg Ala Leu Pro lie Tyr Ala Thr Thr Ser Tyr Thr Phe 
35 40 45 



Asp Asp Thr Ala His Ala Ala Ala Leu Phe Gly Leu Glu lie Pro Gly 
50 55 60 



Asn lie Tyr Thr Arg lie Gly Asn Pro Thr Thr Asp Val Val Glu Gin 
65 70 75 80 



Arg lie Ala Ala Leu Glu Gly Gly Val Ala Ala Leu Phe Leu Ser Ser 
85 90 95 



Gly Gin Ala Ala Glu Thr Phe Ala lie Leu Asn Leu Ala Gly Ala Gly 
100 105 110 



Asp His lie Val Ser Ser Pro Arg Leu Tyr Gly Gly Thr Tyr Asn Leu 
115 120 125 



Phe His Tyr Ser Leu Ala Lys Leu Gly lie Glu Val Ser Phe Val Asp 
130 135 140 



Asp Pro Asp Asp Leu Asp Thr Trp Gin Ala Ala Val Arg Pro Asn Thr 
M/43128-PCT MetY 



8 



145 150 155 160 



Lys Ala Phe Phe Ala Glu Thr lie Ser Asn Pro Gin lie Asp Leu Leu 
165 170 175 



Asp Thr Pro Ala Val Ser Glu Val Ala His Arg Asn Gly Val Pro Leu 
180 185 190 



lie Val Asp Asn Thr lie Ala Thr Pro Tyr Leu lie Gin Pro Leu Ala 
195 200 205 



Gin Gly Ala Asp lie Val Val His Ser Ala Thr Lys Tyr Leu Gly Gly 
210 215 220 



His Gly Ala Ala lie Ala Gly Val lie Val Asp Gly Gly Asn Phe Asp 
225 230 235 240 



Trp Thr Gin Gly Arg Phe Pro Gly Phe Thr Thr Pro Asp Pro Ser Tyr 
245 250 255 



His Gly Val Val Phe Ala Glu Leu Gly Pro Pro Ala Phe Ala Leu Lys 
260 265 270 



Ala Arg Val Gin Leu Leu Arg Asp Tyr Gly Ser Ala Ala Ser Pro Phe 
275 280 285 



Asn Ala Phe Leu Val Ala Gin Gly Leu Glu Thr Leu Ser Leu Arg lie 
290 295 300 



Glu Arg His Val Ala Asn Ala Gin Arg Val Ala Glu Phe Leu Ala Ala 
305 310 315 320 



Arg Asp Asp Val Leu Ser Val Asn Tyr Ala Gly Leu Pro Ser Ser Pro 
325 330 335 



Trp His Glu Arg Ala Lys Arg Leu Ala Pro Lys Gly Thr Gly Ala Val 
340 345 350 



Leu Ser Phe Glu Leu Ala Gly Gly lie Glu Ala Gly Lys Ala Phe Val 
355 360 365 



Asn Ala Leu Lys Leu His Ser His Val Ala Asn lie Gly Asp Val Arg 
370 375 380 



Ser Leu Val lie His Pro Ala Ser Thr Thr His Ala Gin Leu Ser Pro 
385 390 395 400 



Ala Glu Gin Leu Ala Thr Gly Val Ser Pro Gly Leu Val Arg Leu Ala 
405 410 415 
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Val Gly lie Glu Gly lie Asp Asp lie Leu Ala Asp Leu Glu Leu Gly 
420 425 430 



Phe Ala Ala Ala Arg Arg Phe Ser Ala Asp Pro Gin Ser Val Ala Ala 
435 440 445 



Phe 

<210> 5 

<211> 1284 

<212> DNA 

<213> Clostridium acetobutylicum 

<220> 

<221> CDS 

<222> (1) . . (1284) 

<223> 



<400> 5 

atg agt gaa gaa aga aaa ttt ggt ttt gaa aca tta cag gtt cat gca 48 

Met Ser Glu Glu Arg Lys Phe Gly Phe Glu Thr Leu Gin Val His Ala 
15 10 15 

gga caa gtt get gat cca act aca gga tea aga get gta cct att tat 96 
Gly Gin Val Ala Asp Pro Thr Thr Gly Ser Arg Ala Val Pro lie Tyr 
20 25 30 

caa aca aca tea tat gta ttt aaa aat get gat cat gca gea aat tta 144 
Gin Thr Thr Ser Tyr Val Phe Lys Asn Ala Asp His Ala Ala Asn Leu 
35 40 45 

ttt caa ttg aaa gaa cct gga aat gta tat aca agg ata atg aat cca 192 
Phe Gin Leu Lys Glu Pro Gly Asn Val Tyr Thr Arg lie Met Asn Pro 
50 55 60 

aca act gat gta ttt gaa caa aga gta gca get ctt gag gge gga gtt 240 
Thr Thr Asp Val Phe Glu Gin Arg Val Ala Ala Leu Glu Gly Gly Val 
65 70 75 80 

get gga ctt gea aca gea tea gga ctt gea gea att ace tat get att 288 
Ala Gly Leu Ala Thr Ala Ser Gly Leu Ala Ala lie Thr Tyr Ala lie 
85 90 95 

tta aat gtg gca agt get ggg gat gaa att gtt gca gca agt acc tta 336 
Leu Asn Val Ala Ser Ala Gly Asp Glu lie Val Ala Ala Ser Thr Leu 
100 105 110 

tat ggt gga aca tat gaa tta ttt ggg gtt act ctt aag aag ctt gga 384 
Tyr Gly Gly Thr Tyr Glu Leu Phe Gly Val Thr Leu Lys Lys Leu Gly 
115 120 125 

ata aag gtt gtt ttt gta gat cca gat aat cct gaa aat ata aga aaa 432 
lie Lys Val Val Phe Val Asp Pro Asp Asn Pro Glu Asn lie Arg Lys 



M/43128-PCT 
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130 135 140 

gca ata aat gat agg aca aaa get gta tat ggg gaa act att gga aat 4 80 

Ala lie Asn Asp Arg Thr Lys Ala Val Tyr Gly Glu Thr lie Gly Asn 

145 150 155 160 

cca aga ata aat gtt ttg gat ata gag gca gta get aaa att gee cat 528 

Pro Arg lie Asn Val Leu Asp lie Glu Ala Val Ala Lys lie Ala His 
165 170 175 

gaa aat aaa ata cca ctt ata ate gat aat aca ttt ggt aca ccg tat 576 

Glu Asn Lys lie Pro Leu lie lie Asp Asn Thr Phe Gly Thr Pro Tyr 

180 185 190 

ctt ata aga cot ata gaa ttt gga gca gat ata gtt gta cat tea gca 624 

Leu lie Arg Pro lie Glu Phe Gly Ala Asp lie Val Val His Ser Ala 

195 200 205 

aca aag ttt ata gga gga cat gga act act ata ggt gga att ata gtt 672 

Thr Lys Phe lie Gly Gly His Gly Thr Thr lie Gly Gly lie lie Val 

210 215 220 

gat ggt gga aaa ttt gat tgg aga get agt gga aag ttt cet gat ttt 720 

Asp Gly Gly Lys Phe Asp Trp Arg Ala Ser Gly Lys Phe Pro Asp Phe 

225 230 235 240 

aca aea ccg gat aag age tat aat gga ctt ata tat get gat eta ggt 768 

Thr Thr Pro Asp Lys Ser Tyr Asn Gly Leu lie Tyr Ala Asp Leu Gly 
245 250 255 

gca cet get ttt get tta aaa gca aga gtt caa ctt tta aga aat aca 816 

Ala Pro Ala Phe Ala Leu Lys Ala Arg Val Gin Leu Leu Arg Asn Thr 

260 265 270 

ggt gca acg ctt agt cca caa agt get ttt tat tte eta caa ggg ttg 864 

Gly Ala Thr Leu Ser Pro Gin Ser Ala Phe Tyr Phe Leu Gin Gly Leu 

275 280 285 

gaa tea ctt tea ctt agg gtt caa aaa cat gtt gat aat aca aga aag 912 

Glu Ser Leu Ser Leu Arg Val Gin Lys His Val Asp Asn Thr Arg Lys 

290 295 300 

gta gtt gaa tte ttg aag aac cat cca aaa gtt tea tgg ata aat tat 960 

Val Val Glu Phe Leu Lys Asn His Pro Lys Val Ser Trp lie Asn Tyr 

305 310 315 320 

cet gaa ctt gag gaa agt cet tat aaa gag tta gca aat aaa tat ctt 1008 

Pro Glu Leu Glu Glu Ser Pro Tyr Lys Glu Leu Ala Asn Lys Tyr Leu 
325 330 335 

cca aag ggt gca ggc tea ata ttt aca ttt gga ata aag gga gga ctt 1056 

Pro Lys Gly Ala Gly Ser lie Phe Thr Phe Gly lie Lys Gly Gly Leu 

340 345 350 

gaa get ggt aaa aga ttt ata aat agt gtt aaa eta tte tet ctt ttg 1104 

Glu Ala Gly Lys Arg Phe lie Asn Ser Val Lys Leu Phe Ser Leu Leu 

355 360 365 

gca aat gtt gca gat gca aaa tea ctt gtt ata cat cet tea agt aca 1152 

Ala Asn Val Ala Asp Ala Lys Ser Leu Val lie His Pro Ser Ser Thr 

370 375 380 

act eat get gaa ctt aat gaa gaa gaa caa aaa gca get ggt gtt act 1200 

Thr His Ala Glu Leu Asn Glu Glu Glu Gin Lys Ala Ala Gly Val Thr 

385 390 395 400 

cca gat atg ata aga ctt tea ata gga gta gag gat gca gag gat tta 124 8 
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Pro Asp Met lie Arg Leu Ser lie Gly Val Glu Asp Ala Glu Asp Leu 
405 410 415 

ata tgg gac tta aat caa get etc gaa caa get taa 1284 
lie Trp Asp Leu Asn Gin Ala Leu Glu Gin Ala 
420 425 

<210> 6 
<211> 427 
<212> PRT 

<213> Clostridium acetobutylicum 



<400> 6 

Met Ser Glu Glu Arg Lys Phe Gly Phe Glu Thr Leu Gin Val His Ala 
15 10 15 



Gly Gin Val Ala Asp Pro Thr Thr Gly Ser Arg Ala Val Pro lie Tyr 
20 25 30 



Gin Thr Thr Ser Tyr Val Phe Lys Asn Ala Asp His Ala Ala Asn Leu 
35 40 45 



Phe Gin Leu Lys Glu Pro Gly Asn Val Tyr Thr Arg lie Met Asn Pro 
50 55 60 



Thr Thr Asp Val Phe Glu Gin Arg Val Ala Ala Leu Glu Gly Gly Val 
65 70 75 80 



Ala Gly Leu Ala Thr Ala Ser Gly Leu Ala Ala lie Thr Tyr Ala lie 
85 90 95 



Leu Asn Val Ala Ser Ala Gly Asp Glu lie Val Ala Ala Ser Thr Leu 
100 105 110 



Tyr Gly Gly Thr Tyr Glu Leu Phe Gly Val Thr Leu Lys Lys Leu Gly 
115 120 125 



lie Lys Val Val Phe Val Asp Pro Asp Asn Pro Glu Asn lie Arg Lys 
130 135 140 



Ala lie Asn Asp Arg Thr Lys Ala Val Tyr Gly Glu Thr lie Gly Asn 
145 150 155 160 



Pro Arg lie Asn Val Leu Asp lie Glu Ala Val Ala Lys lie Ala His 
165 170 175 



Glu Asn Lys He Pro Leu He He Asp Asn Thr Phe Gly Thr Pro Tyr 
180 185 190 
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Leu lie Arg Pro lie Glu Phe Gly Ala Asp lie Val Val His Ser Ala 
195 200 205 



Thr Lys Phe lie Gly Gly His Gly Thr Thr lie Gly Gly He He Val 
210 215 220 



Asp Gly Gly Lys Phe Asp Trp Arg Ala Ser Gly Lys Phe Pro Asp Phe 
225 230 235 240 



Thr Thr Pro Asp Lys Ser Tyr Asn Gly Leu He Tyr Ala Asp Leu Gly 
245 250 255 



Ala Pro Ala Phe Ala Leu Lys Ala Arg Val Gin Leu Leu Arg Asn Thr 
260 265 270 



Gly Ala Thr Leu Ser Pro Gin Ser Ala Phe Tyr Phe Leu Gin Gly Leu 
275 280 285 



Glu Ser Leu Ser Leu Arg Val Gin Lys His Val Asp Asn Thr Arg Lys 
290 295 300 



Val Val Glu Phe Leu Lys Asn His Pro Lys Val Ser Trp He Asn Tyr 
305 310 315 320 



Pro Glu Leu Glu Glu Ser Pro Tyr Lys Glu Leu Ala Asn Lys Tyr Leu 
325 330 335 



Pro Lys Gly Ala Gly Ser He Phe Thr Phe Gly He Lys Gly Gly Leu 
340 345 350 



Glu Ala Gly Lys Arg Phe He Asn Ser Val Lys Leu Phe Ser Leu Leu 
355 360 365 



Ala Asn Val Ala Asp Ala Lys Ser Leu Val He His Pro Ser Ser Thr 
370 375 380 



Thr His Ala Glu Leu Asn Glu Glu Glu Gin Lys Ala Ala Gly Val Thr 
385 390 395 400 



Pro Asp Met He Arg Leu Ser He Gly Val Glu Asp Ala Glu Asp Leu 
405 410 415 



He Trp Asp Leu Asn Gin Ala Leu Glu Gin Ala 
420 425 



<210> 7 
<211> 1293 
<212> DNA 
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<213> Bacillus halodurans 
<220> 

<221> CDS 

<222> (1) . . (1293) 

<223> 



<400> 7 

atg aat cat gaa aac caa tgg cag tta gaa aca aag gcc gtt cat tea 48 
Met Asn His Glu Asn Gin Trp Gin Leu Glu Thr Lys Ala Val His Ser 
15 10 15 

gga cag gag ate gat ccg aca acg ttg teg cga gcc gtc cca ttg tac 96 
Gly Gin Glu lie Asp Pro Thr Thr Leu Ser Arg Ala Val Pro Leu Tyr 
20 25 30 

caa acg acg tec tac gga ttt aaa gat aca gac cat gcg gcg aat tta 14 4 

Gin Thr Thr Ser Tyr Gly Phe Lys Asp Thr Asp His Ala Ala Asn Leu 
35 40 45 

ttt tea eta agt gaa ttt ggc aat ate tat acc cga ttg atg aac cca 192 
Phe Ser Leu Ser Glu Phe Gly Asn lie Tyr Thr Arg Leu Met Asn Pro 
50 55 60 

acg aca gat gtg ttt gaa aaa cgt gtg get gcg tta gaa gga gga gcg 240 
Thr Thr Asp Val Phe Glu Lys Arg Val Ala Ala Leu Glu Gly Gly Ala 
65 70 75 80 

gca get tta gcg acg gcc tea ggg cag gcg gcc att acg tat teg att 288 
Ala Ala Leu Ala Thr Ala Ser Gly Gin Ala Ala lie Thr Tyr Ser lie 
85 90 95 

tta aat att gcg gag get gga gat gaa ate gtg tec get agt age ctt 336 
Leu Asn lie Ala Glu Ala Gly Asp Glu lie Val Ser Ala Ser Ser Leu 
100 105 110 

tac ggc gga acg tat aat tta ttt teg att acg ttg cca aag eta ggg 384 
Tyr Gly Gly Thr Tyr Asn Leu Phe Ser lie Thr Leu Pro Lys Leu Gly 
115 120 125 

gta aac gtc cgt ttc gtt gat cca teg gac cca gaa aac ttc aaa gca 432 
Val Asn Val Arg Phe Val Asp Pro Ser Asp Pro Glu Asn Phe Lys Ala 
130 135 140 

gcg att act gaa aag acg aaa gee att ttc get gag teg att gga aac 480 
Ala lie Thr Glu Lys Thr Lys Ala lie Phe Ala Glu Ser lie Gly Asn 
145 150 155 160 

cet aag gga gac gtg tta gat att gaa gcg gtg gcg aaa gtt gca cac 528 
Pro Lys Gly Asp Val Leu Asp lie Glu Ala Val Ala Lys Val Ala His 
165 170 175 

gat cat cac ctt ccc etc att gtc gat aac acg ttt cca age cca tat 576 
Asp His His Leu Pro Leu lie Val Asp Asn Thr Phe Pro Ser Pro Tyr 
180 185 190 

ttg ctt caa ccg ata aag cac ggc gca gac att gtt gtg cat tea gca 624 
Leu Leu Gin Pro lie Lys His Gly Ala Asp lie Val Val His Ser Ala 
195 200 205 
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aca aaa ttt ate ggt ggt cat ggg acg teg ata gga ggg ate att gte 672 
Thr Lys Phe lie Gly Gly His Gly Thr Ser lie Gly Gly lie lie Val 
210 215 220 

gat gga ggg aeg ttt gat tgg gcg aaa acg gat ega tat cca ggg eta 720 
Asp Gly Gly Thr Phe Asp Trp Ala Lys Thr Asp Arg Tyr Pro Gly Leu 
225 230 235 240 

aca aca cct gat ccg agt tac cac ggt gtt gta tat aca gat gcg gtc 768 
Thr Thr Pro Asp Pro Ser Tyr His Gly Val Val Tyr Thr Asp Ala Val 

245 250 255 

ggt cca att get tat att att aaa gcg cgt gtt cag eta ttg cgt gac 816 
Gly Pro lie Ala Tyr lie lie Lys Ala Arg Val Gin Leu Leu Arg Asp 
260 265 270 

atg ggg gca gcc ata teg cca ttt aac teg ttt tta ctg ttg caa ggg 864 
Met Gly Ala Ala lie Ser Pro Phe Asn Ser Phe Leu Leu Leu Gin Gly 
275 280 285 

ttg gaa acg ttg cat tta egg atg gag aga cat agt gaa aat gcc tac 912 
Leu Glu Thr Leu His Leu Arg Met Glu Arg His Ser Glu Asn Ala Tyr 
290 295 300 

aaa gta gca gag ttc ctt gag caa cat caa gcg gtc gaa teg gtg age 960 
Lys Val Ala Glu Phe Leu Glu Gin His Gin Ala Val Glu Ser Val Ser 
305 310 315 320 

tac tct gga ctg cca tec cat cca tec tac cca tta gcg aaa aaa tac 1008 
Tyr Ser Gly Leu Pro Ser His Pro Ser Tyr Pro Leu Ala Lys Lys Tyr 

325 330 335 

tta cct aaa ggc caa ggg get ate tta acg ttc gag gta aag ggc ggc 1056 
Leu Pro Lys Gly Gin Gly Ala lie Leu Thr Phe Glu Val Lys Gly Gly 
340 345 350 

gtt gaa gca gga aag aaa etc att cat teg gtc cag eta ttc tec cac 1104 
Val Glu Ala Gly Lys Lys Leu lie His Ser Val Gin Leu Phe Ser His 
355 360 365 

ctt gcc aac gta ggt gat tea aaa teg ttg ate ate cat cct gca age 1152 
Leu Ala Asn Val Gly Asp Ser Lys Ser Leu lie lie His Pro Ala Ser 
370 375 380 

aeg ace cac caa cag etc teg gaa gca gaa cag ega gac gca gga gtg 1200 
Thr Thr His Gin Gin Leu Ser Glu Ala Glu Gin Arg Asp Ala Gly Val 
385 390 395 400 

aca cct ggg atg ate aga ctt teg gta gga ace gaa teg att cat gat 1248 
Thr Pro Gly Met lie Arg Leu Ser Val Gly Thr Glu Ser lie His Asp 
405 410 415 

att ate ace gat etc aaa cag gcg att gag gcg agt caa gcg taa 1293 
lie lie Thr Asp Leu Lys Gin Ala lie Glu Ala Ser Gin Ala 
420 425 430 

<210> 8 
<211> 430 

<212> PRT 

<213> Bacillus halodurans 
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<400> 8 

Met Asn His Glu Asn Gin Trp Gin Leu Glu Thr Lys Ala Val His Ser 
15 10 15 



Gly Gin Glu lie Asp Pro Thr Thr Leu Ser Arg Ala Val Pro Leu Tyr 
20 25 30 



Gin Thr Thr Ser Tyr Gly Phe Lys Asp Thr Asp His Ala Ala Asn Leu 
35 40 45 



Phe Ser Leu Ser Glu Phe Gly Asn lie Tyr Thr Arg Leu Met Asn Pro 
50 55 60 



Thr Thr Asp Val Phe Glu Lys Arg Val Ala Ala Leu Glu Gly Gly Ala 
65 70 75 80 



Ala Ala Leu Ala Thr Ala Ser Gly Gin Ala Ala He Thr Tyr Ser He 
85 90 95 



Leu Asn He Ala Glu Ala Gly Asp Glu He Val Ser Ala Ser Ser Leu 
100 105 110 



Tyr Gly Gly Thr Tyr Asn Leu Phe Ser He Thr Leu Pro Lys Leu Gly 
115 120 125 



Val Asn Val Arg Phe Val Asp Pro Ser Asp Pro Glu Asn Phe Lys Ala 
130 135 140 



Ala He Thr Glu Lys Thr Lys Ala He Phe Ala Glu Ser He Gly Asn 
145 150 155 160 



Pro Lys Gly Asp Val Leu Asp He Glu Ala Val Ala Lys Val Ala His 
165 170 175 



Asp His His Leu Pro Leu He Val Asp Asn Thr Phe Pro Ser Pro Tyr 
180 185 190 



Leu Leu Gin Pro He Lys His Gly Ala Asp He Val Val His Ser Ala 
195 200 205 



Thr Lys Phe He Gly Gly His Gly Thr Ser He Gly Gly He He Val 
210 215 220 



Asp Gly Gly Thr Phe Asp Trp Ala Lys Thr Asp Arg Tyr Pro Gly Leu 
225 230 235 240 



Thr Thr Pro Asp Pro Ser Tyr His Gly Val Val Tyr Thr Asp Ala Val 
245 250 255 
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Gly Pro lie Ala Tyr lie lie Lys Ala Arg Val Gin Leu Leu Arg Asp 
260 265 270 



Met Gly Ala Ala lie Ser Pro Phe Asn Ser Phe Leu Leu Leu Gin Gly 
275 280 285 



Leu Glu Thr Leu His Leu Arg Met Glu Arg His Ser Glu Asn Ala Tyr 
290 295 300 



Lys Val Ala Glu Phe Leu Glu Gin His Gin Ala Val Glu Ser Val Ser 
305 310 315 320 



Tyr Ser Gly Leu Pro Ser His Pro Ser Tyr Pro Leu Ala Lys Lys Tyr 
325 330 335 



Leu Pro Lys Gly Gin Gly Ala lie Leu Thr Phe Glu Val Lys Gly Gly 
340 345 350 



Val Glu Ala Gly Lys Lys Leu lie His Ser Val Gin Leu Phe Ser His 
355 360 365 



Leu Ala Asn Val Gly Asp Ser Lys Ser Leu lie lie His Pro Ala Ser 
370 375 380 



Thr Thr His Gin Gin Leu Ser Glu Ala Glu Gin Arg Asp Ala Gly Val 
385 390 395 400 



Thr Pro Gly Met lie Arg Leu Ser Val Gly Thr Glu Ser lie His Asp 
405 410 415 



lie lie Thr Asp Leu Lys Gin Ala lie Glu Ala Ser Gin Ala 
420 425 430 



<210> 9 

<211> 1203 

<212> DNA 

<213> Bacillus stearothermophilus 
<220> 

<221> CDS 

<222> (1) . . (1203) 

<223> 



<400> 9 

atg teg tat gta ttc cgc gac age gag cac gcg gee aat ttg ttt ggt 
Met Ser Tyr Val Phe Arg Asp Ser Glu His Ala Ala Asn Leu Phe Gly 
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15 10 15 

ttg aaa gag gaa ggt ttt att tat acg cgc att atg aat cca acg aac 
Leu Lys Glu Glu Gly Phe lie Tyr Thr Arg lie Met Asn Pro Thr Asn 
20 25 30 

gac gtg ttc gaa aag egg ate geg geg ctt gaa ggc gge att ggg geg 
Asp Val Phe Glu Lys Arg lie Ala Ala Leu Glu Gly Gly lie Gly Ala 
35 40 45 

etc geg etg tea teg ggg eag geg geg gtg ttt tat teg ate ate aae 
Leu Ala Leu Ser Ser Gly Gin Ala Ala Val Phe Tyr Ser lie lie Asn 
50 55 60 

ate gcc teg geg ggc gat gaa ate gtc teg tct teg tec att tac ggc 
lie Ala Ser Ala Gly Asp Glu lie Val Ser Ser Ser Ser lie Tyr Gly 
65 70 75 80 

gga acg tac aac ttg ttc gcc cat acg etg cgc aag ttc ggc att acg 
Gly Thr Tyr Asn Leu Phe Ala His Thr Leu Arg Lys Phe Gly lie Thr 
85 90 95 

gtg aag ttt gtc gat ecg tec gac ccc gaa aac ttt gag egg geg ate 
Val Lys Phe Val Asp Pro Ser Asp Pro Glu Asn Phe Glu Arg Ala lie 

100 105 110 

ace gae aaa acg aaa gee ttg ttt geg gaa acg ate gge aae ecg aaa 
Thr Asp Lys Thr Lys Ala Leu Phe Ala Glu Thr lie Gly Asn Pro Lys 
115 120 125 

aae gat gtg ttg gae att gaa geg gtg gee gae ate gee eat cgc eat 
Asn Asp Val Leu Asp lie Glu Ala Val Ala Asp lie Ala His Arg His 
130 135 140 

gcc att cog etc att gtc gac aac acg gtg gcc agt cca tac tta ttg 
Ala lie Pro Leu lie Val Asp Asn Thr Val Ala Ser Pro Tyr Leu Leu 
145 150 155 160 

egg ecg att gaa ttc ggc gcc gat ate gtc gtc cac tea geg acg aag 
Arg Pro He Glu Phe Gly Ala Asp He Val Val His Ser Ala Thr Lys 
165 170 175 

ttc ate ggc ggg cac gge aat teg ate ggc ggt gtg att gtg gac age 
Phe He Gly Gly His Gly Asn Ser He Gly Gly Val He Val Asp Ser 
180 185 190 

ggc aag ttt gac tgg aaa ggg age ggc aag ttt ecg gag ttc ace gag 
Gly Lys Phe Asp Trp Lys Gly Ser Gly Lys Phe Pro Glu Phe Thr Glu 
195 200 205 

cca gac cca age tac cac ggt ttg gtg tat gtg gae gee gtc ggc gaa 
Pro Asp Pro Ser Tyr His Gly Leu Val Tyr Val Asp Ala Val Gly Glu 
210 215 220 

geg geg tac ate acg aaa geg cgc ate cag etc ttg cgc gat ttg gga 
Ala Ala Tyr He Thr Lys Ala Arg He Gin Leu Leu Arg Asp Leu Gly 
225 230 235 240 

geg geg ttg teg ecg ttt aat geg ttt ttg ctt ttg caa ggg ttg gag 
Ala Ala Leu Ser Pro Phe Asn Ala Phe Leu Leu Leu Gin Gly Leu Glu 
245 250 255 

acg etc cat ttg egg atg cag cgc cat age gaa aae gee ctt gcc gtc 
Thr Leu His Leu Arg Met Gin Arg His Ser Glu Asn Ala Leu Ala Val 

260 265 270 

gcc aag ttt tta gaa gag gaa gaa geg gtc gaa teg gtc aat tac cca 
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192 
240 
288 
336 
384 
432 
480 
528 
576 
624 
672 
720 
768 
816 
864 
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Ala Lys Phe Leu Glu Glu Glu Glu Ala Val Glu Ser Val Asn Tyr Pro 
275 280 285 

ggg ctt ccg age cat ccg teg cat gaa etg gcg aaa aaa tat ttg cea 912 
Gly Leu Pro Ser His Pro Ser His Glu Leu Ala Lys Lys Tyr Leu Pro 
290 295 300 

aac ggg caa gga gcg ate gte acg ttt gaa ate aaa ggc gge gtc gaa 960 
Asn Gly Gin Gly Ala lie Val Thr Phe Glu lie Lys Gly Gly Val Glu 
305 310 315 320 

gee ggc aaa aaa ctg ate gac teg gte aaa etg ttc tct cat ttg gee 1008 
Ala Gly Lys Lys Leu lie Asp Ser Val Lys Leu Phe Ser His Leu Ala 

325 330 335 

aac ate gge gat teg aaa teg etc ate ate eac ccg gee age aca acg 1056 
Asn lie Gly Asp Ser Lys Ser Leu lie lie His Pro Ala Ser Thr Thr 
340 345 350 

cac gag cag ctg age cea gat gaa cag etg tec gee ggc gtc acc cea 1104 
His Glu Gin Leu Ser Pro Asp Glu Gin Leu Ser Ala Gly Val Thr Pro 
355 360 365 

ggc ctt gtg cgt ctg tec gte gge aca gaa gcg ate gac gac att ttg 1152 
Gly Leu Val Arg Leu Ser Val Gly Thr Glu Ala lie Asp Asp lie Leu 
370 375 380 

gac gac ttg cgc caa gcc att cgc caa age cag acg gtg ggg gtg aag 1200 
Asp Asp Leu Arg Gin Ala lie Arg Gin Ser Gin Thr Val Gly Val Lys 
385 390 395 400 

tag 1203 

<210> 10 

<211> 400 

<212> PRT 

<213> Bacillus stearothermophilus 



<400> 10 

Met Ser Tyr Val Phe Arg Asp Ser Glu His Ala Ala Asn Leu Phe Gly 
15 10 15 



Leu Lys Glu Glu Gly Phe lie Tyr Thr Arg lie Met Asn Pro Thr Asn 
20 25 30 



Asp Val Phe Glu Lys Arg lie Ala Ala Leu Glu Gly Gly lie Gly Ala 
35 40 45 



Leu Ala Leu Ser Ser Gly Gin Ala Ala Val Phe Tyr Ser lie lie Asn 
50 55 60 



lie Ala Ser Ala Gly Asp Glu lie Val Ser Ser Ser Ser lie Tyr Gly 
65 70 75 80 



Gly Thr Tyr Asn Leu Phe Ala His Thr Leu Arg Lys Phe Gly lie Thr 
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85 90 95 



Val Lys Phe Val Asp Pro Ser Asp Pro Glu Asn Phe Glu Arg Ala lie 
100 105 110 



Thr Asp Lys Thr Lys Ala Leu Phe Ala Glu Thr lie Gly Asn Pro Lys 
115 120 125 



Asn Asp Val Leu Asp lie Glu Ala Val Ala Asp lie Ala His Arg His 
130 135 140 



Ala lie Pro Leu lie Val Asp Asn Thr Val Ala Ser Pro Tyr Leu Leu 
145 150 155 160 



Arg Pro lie Glu Phe Gly Ala Asp lie Val Val His Ser Ala Thr Lys 
165 170 175 



Phe lie Gly Gly His Gly Asn Ser lie Gly Gly Val lie Val Asp Ser 
180 185 190 



Gly Lys Phe Asp Trp Lys Gly Ser Gly Lys Phe Pro Glu Phe Thr Glu 
195 200 205 



Pro Asp Pro Ser Tyr His Gly Leu Val Tyr Val Asp Ala Val Gly Glu 
210 215 220 



Ala Ala Tyr lie Thr Lys Ala Arg lie Gin Leu Leu Arg Asp Leu Gly 
225 230 235 240 



Ala Ala Leu Ser Pro Phe Asn Ala Phe Leu Leu Leu Gin Gly Leu Glu 
245 250 255 



Thr Leu His Leu Arg Met Gin Arg His Ser Glu Asn Ala Leu Ala Val 
260 265 270 



Ala Lys Phe Leu Glu Glu Glu Glu Ala Val Glu Ser Val Asn Tyr Pro 
275 280 285 



Gly Leu Pro Ser His Pro Ser His Glu Leu Ala Lys Lys Tyr Leu Pro 
290 295 300 



Asn Gly Gin Gly Ala lie Val Thr Phe Glu lie Lys Gly Gly Val Glu 
305 310 315 320 



Ala Gly Lys Lys Leu lie Asp Ser Val Lys Leu Phe Ser His Leu Ala 
325 330 335 



Asn lie Gly Asp Ser Lys Ser Leu lie lie His Pro Ala Ser Thr Thr 
340 345 350 
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His Glu Gin Leu Ser Pro Asp Glu Gin Leu Ser Ala Gly Val Thr Pro 
355 360 365 



Gly Leu Val Arg Leu Ser Val Gly Thr Glu Ala lie Asp Asp lie Leu 
370 375 380 



Asp Asp Leu Arg Gin Ala lie Arg Gin Ser Gin Thr Val Gly Val Lys 
385 390 395 400 



<210> 11 

<211> 1290 

<212> DNA 

<213> Chlorobium tepidum 
<220> 

<221> CDS 

<222> (1) . . (1290) 

<223> 



<400> 11 

atg agt gag gat aac acc ttc egg ttc gag acc ttg cag gtt cac gcc 48 

Met Ser Glu Asp Asn Thr Phe Arg Phe Glu Thr Leu Gin Val His Ala 
15 10 15 

ggg cag gag cct gat ccg gtg acc gga teg ego gcc gtg ccc att tac 96 
Gly Gin Glu Pro Asp Pro Val Thr Gly Ser Arg Ala Val Pro lie Tyr 
20 25 30 

cag acc acc tec tac gtg ttc gag aac gcc gag cae ggc get gac ctg 144 
Gin Thr Thr Ser Tyr Val Phe Glu Asn Ala Glu His Gly Ala Asp Leu 

35 40 45 

ttc gcg ctt ege aag gcg ggc aat ate tac acg cge ctg atg aac ccg 192 
Phe Ala Leu Arg Lys Ala Gly Asn lie Tyr Thr Arg Leu Met Asn Pro 
50 55 60 

acc acc gac gtg etc gaa aag cge atg gcg gcg etc gaa ggg ggc aag 240 
Thr Thr Asp Val Leu Glu Lys Arg Met Ala Ala Leu Glu Gly Gly Lys 
65 70 75 80 

gcg gcc etc ggc gtg gcg age ggc cae teg gcg cag ttc ate get att 288 
Ala Ala Leu Gly Val Ala Ser Gly His Ser Ala Gin Phe lie Ala lie 
85 90 95 

gee acc ate tge cag get gga gac aac att gtg tea teg age tat etc 336 
Ala Thr lie Cys Gin Ala Gly Asp Asn lie Val Ser Ser Ser Tyr Leu 
100 105 110 

tac ggc ggc ace tac aac cag ttc aag gte gcc ttc aag cge etc ggc 384 
Tyr Gly Gly Thr Tyr Asn Gin Phe Lys Val Ala Phe Lys Arg Leu Gly 
115 120 125 

ate gag gtg agg ttc gtg gat ggc aac gat cag gag gcg ttc ege aag 432 
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lie Glu Val Arg Phe Val Asp Gly Asn Asp Gin Glu Ala Phe Arg Lys 
130 135 140 

get ate gac gag aac acg aaa gcg etc tae atg gag tec age gge aat 480 
Ala lie Asp Glu Asn Thr Lys Ala Leu Tyr Met Glu Ser Ser Gly Asn 
145 150 155 160 

ecg geg tte eat gtg eec gat tte gac get ate gcg aag att gee cgt 528 
Pro Ala Phe His Val Pro Asp Phe Asp Ala lie Ala Lys lie Ala Arg 
165 170 175 

gag aac gge att ceg etg ate gte gat aac acc ttt gge tgc gcg gge 576 
Glu Asn Gly lie Pro Leu lie Val Asp Asn Thr Phe Gly Cys Ala Gly 
180 185 190 

tat etc tgc cgt eec att gat eae gge gcg teg ate gtg gte gag teg 624 
Tyr Leu Cys Arg Pro lie Asp His Gly Ala Ser lie Val Val Glu Ser 
195 200 205 

gee acc aag tgg ate gge ggg cac gge acc teg atg gge gge ate ate 672 
Ala Thr Lys Trp He Gly Gly His Gly Thr Ser Met Gly Gly He He 
210 215 220 

gte gat gee gga acg tte gac tgg gge aac gge aag ttt ecg etc ttt 720 
Val Asp Ala Gly Thr Phe Asp Trp Gly Asn Gly Lys Phe Pro Leu Phe 
225 230 235 240 

acc gag eca teg gaa gge tat cac gge etg aaa tte tac gaa gcg gte 7 68 

Thr Glu Pro Ser Glu Gly Tyr His Gly Leu Lys Phe Tyr Glu Ala Val 
245 250 255 

gge gag etg gee ttt ate ate egg geg egg gte gag gga etg egg gat 816 
Gly Glu Leu Ala Phe lie He Arg Ala Arg . Val Glu Gly Leu Arg Asp 
260 265 270 

tte gge ceg gcg ate age ecg tte aac tee tte atg etg ttg cag gga 864 
Phe Gly Pro Ala He Ser Pro Phe Asn Ser Phe Met Leu Leu Gin Gly 
275 280 285 

ett gaa acg etc teg ett cgc gtg cag cge cac etc gac aac acg ett 912 
Leu Glu Thr Leu Ser Leu Arg Val Gin Arg His Leu Asp Asn Thr Leu 
290 295 300 

gaa etg gee egc tgg etc gaa agg eae gat geg gtt geg tgg gtg aac 960 
Glu Leu Ala Arg Trp Leu Glu Arg His Asp Ala Val Ala Trp Val Asn 
305 310 315 320 

tat eca gge etc gaa age eat ceg aca cac gee etg gea aaa aaa tat 1008 
Tyr Pro Gly Leu Glu Ser His Pro Thr His Ala Leu Ala Lys Lys Tyr 
325 330 335 

etc acg cat gge tte gge tgc gtg etg act tte gge gtg aag ggt ggt 1056 
Leu Thr His Gly Phe Gly Cys Val Leu Thr Phe Gly Val Lys Gly Gly 
340 345 350 

tat gaa aac geg gtg aag tte ate gac age gtg aag etg geg age cac 1104 
Tyr Glu Asn Ala Val Lys Phe He Asp Ser Val Lys Leu Ala Ser His 
355 360 365 

etg gee aac gtg ggt gat gea aaa acg etc gte att eat ceg gea teg 1152 
Leu Ala Asn Val Gly Asp Ala Lys Thr Leu Val He His Pro Ala Ser 
370 375 380 

acg acg cac cag cag etc age gee gag gaa cag gta teg geg gge gte 1200 
Thr Thr His Gin Gin Leu Ser Ala Glu Glu Gin Val Ser Ala Gly Val 
385 390 395 400 
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acc gcc gat atg gtg cgc gtg teg gtt ggt ate gag cat ate gat gac 1248 
Thr Ala Asp Met Val Arg Val Ser Val Gly He Glu His He Asp Asp 
405 410 415 

ate aag get gat ttc age cag get ttc gag aat tta gca tga 1290 
lie Lys Ala Asp Phe Ser Gin Ala Phe Glu Asn Leu Ala 
420 425 

<210> 12 
<211> 429 
<212> PRT 

<213> Chlorobium tepidum 



<400> 12 

Met Ser Glu Asp Asn Thr Phe Arg Phe Glu Thr Leu Gin Val His Ala 
15 10 15 



Gly Gin Glu Pro Asp Pro Val Thr Gly Ser Arg Ala Val Pro He Tyr 
20 25 30 



Gin Thr Thr Ser Tyr Val Phe Glu Asn Ala Glu His Gly Ala Asp Leu 
35 40 45 



Phe Ala Leu Arg Lys Ala Gly Asn He Tyr Thr Arg Leu Met Asn Pro 
50 55 60 



Thr Thr Asp Val Leu Glu Lys Arg Met Ala Ala Leu Glu Gly Gly Lys 
65 70 75 80 



Ala Ala Leu Gly Val Ala Ser Gly His Ser Ala Gin Phe He Ala He 
85 90 95 



Ala Thr He Cys Gin Ala Gly Asp Asn He Val Ser Ser Ser Tyr Leu 
100 105 110 



Tyr Gly Gly Thr Tyr Asn Gin Phe Lys Val Ala Phe Lys Arg Leu Gly 
115 120 125 



He Glu Val Arg Phe Val Asp Gly Asn Asp Gin Glu Ala Phe Arg Lys 
130 135 140 



Ala He Asp Glu Asn Thr Lys Ala Leu Tyr Met Glu Ser Ser Gly Asn 
145 150 155 160 



Pro Ala Phe His Val Pro Asp Phe Asp Ala He Ala Lys He Ala Arg 
165 170 175 



Glu Asn Gly He Pro Leu He Val Asp Asn Thr Phe Gly Cys Ala Gly 
180 185 190 
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Tyr Leu Cys Arg Pro lie Asp His Gly Ala Ser lie Val Val Glu Ser 
195 200 205 

Ala Thr Lys Trp lie Gly Gly His Gly Thr Ser Met Gly Gly lie lie 
210 215 220 

Val Asp Ala Gly Thr Phe Asp Trp Gly Asn Gly Lys Phe Pro Leu Phe 
225 230 235 240 

Thr Glu Pro Ser Glu Gly Tyr His Gly Leu Lys Phe Tyr Glu Ala Val 
245 250 255 

Gly Glu Leu Ala Phe lie lie Arg Ala Arg Val Glu Gly Leu Arg Asp 
260 265 270 

Phe Gly Pro Ala lie Ser Pro Phe Asn Ser Phe Met Leu Leu Gin Gly 
275 280 285 

Leu Glu Thr Leu Ser Leu Arg Val Gin Arg His Leu Asp Asn Thr Leu 
290 295 300 

Glu Leu Ala Arg Trp Leu Glu Arg His Asp Ala Val Ala Trp Val Asn 
305 310 315 320 

Tyr Pro Gly Leu Glu Ser His Pro Thr His Ala Leu Ala Lys Lys Tyr 
325 330 335 

Leu Thr His Gly Phe Gly Cys Val Leu Thr Phe Gly Val Lys Gly Gly 
340 345 350 

Tyr Glu Asn Ala Val Lys Phe lie Asp Ser Val Lys Leu Ala Ser His 
355 360 365 

Leu Ala Asn Val Gly Asp Ala Lys Thr Leu Val lie His Pro Ala Ser 
370 375 380 

Thr Thr His Gin Gin Leu Ser Ala Glu Glu Gin Val Ser Ala Gly Val 
385 390 395 400 

Thr Ala Asp Met Val Arg Val Ser Val Gly lie Glu His lie Asp Asp 
405 410 415 

lie Lys Ala Asp Phe Ser Gin Ala Phe Glu Asn Leu Ala 
420 425 

<210> 13 

<211> 1281 
<212> DNA 
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<213> Lactococcus lactis 
<220> 

<221> CDS 

<222> (1) . . (1281) 

<223> 

<400> 13 

atg act aat cac aat tat aaa ttc gac act ttg caa gtc cat gca gga 48 
Met Thr Asn His Asn Tyr Lys Phe Asp Thr Leu Gin Val His Ala Gly 
15 10 15 



caa gtc cct gat cct gtc acg ggt tea cgc gcc gtt ccg etc tat caa 96 

Gin Val Pro Asp Pro Val Thr Gly Ser Arg Ala Val Pro Leu Tyr Gin 
20 25 30 

aca act tct ttc gtt ttt aac aat tea gac cat gcc gaa get egt ttt 144 

Thr Thr Ser Phe Val Phe Asn Asn Ser Asp His Ala Glu Ala Arg Phe 
35 40 45 

get tta caa gat cct gga get att tat tea egt tta gga aat eca ace 192 

Ala Leu Gin Asp Pro Gly Ala lie Tyr Ser Arg Leu Gly Asn Pro Thr 
50 55 60 

aac gat gtt ttt gaa gca cgc ate gca get ctt gaa ggt gga agt gca 240 

Asn Asp Val Phe Glu Ala Arg lie Ala Ala Leu Glu Gly Gly Ser Ala 

65 70 75 80 

gee ctt ggt gtt ggt tct ggc tea gee get att ace tat gcc ate ttg 288 

Ala Leu Gly Val Gly Ser Gly Ser Ala Ala lie Thr Tyr Ala lie Leu 

85 90 95 

aat ate get aca gtc ggt gat aat att gtt tec gca agt ace ett tat 336 

Asn lie Ala Thr Val Gly Asp Asn lie Val Ser Ala Ser Thr Leu Tyr 
100 105 110 

ggt gga acc tat cac ctt ttt tct ggg act tta cca aaa tat gga att 384 

Gly Gly Thr Tyr His Leu Phe Ser Gly Thr Leu Pro Lys Tyr Gly lie 
115 120 125 

aca act aaa ttt gtc aat cca gat gac ccg aag aat ttt gaa gag gcg 432 

Thr Thr Lys Phe Val Asn Pro Asp Asp Pro Lys Asn Phe Glu Glu Ala 
130 135 140 



att gat gaa aaa acc aaa get att tat 
lie Asp Glu Lys Thr Lys Ala lie Tyr 
145 150 

gga aat aat gtg att gat tat gat gcc 
Gly Asn Asn Val lie Asp Tyr Asp Ala 
165 

cat gga att cec gtt att gtt gat gca 
His Gly He Pro Val He Val Asp Ala 
180 185 

ttt aaa eca ttt gaa cat ggt get aat 
M/43128-PCT 



tat gaa act ttg ggc aat ccg 480 
Tyr Glu Thr Leu Gly Asn Pro 
155 160 

att ggt caa att get aaa aaa 528 
He Gly Gin He Ala Lys Lys 
170 175 

acg ttt act ace cct gtg acc 57 6 

Thr Phe Thr Thr Pro Val Thr 
190 

gta att gtt cat tea gca acg 624 

MetY 
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Phe Lys Pro Phe Glu His Gly Ala Asn Val lie Val His Ser Ala Thr 
195 200 205 

aaa ttc att ggc ggt cat ggt act tct att ggt gga gtc ate gtt gat 672 
Lys Phe lie Gly Gly His Gly Thr Ser lie Gly Gly Val lie Val Asp 
210 215 220 

ggc gga aac ttt gat tgg gca aat ggt aat ttt cct gat ttt aca caa 720 
Gly Gly Asn Phe Asp Trp Ala Asn Gly Asn Phe Pro Asp Phe Thr Gin 
225 230 235 240 

get gat gaa age tac aat ggg att aaa ttt gee gaa ttg ggt gaa att 768 
Ala Asp Glu Ser Tyr Asn Gly lie Lys Phe Ala Glu Leu Gly Glu lie 

245 250 255 

get ttt gtg act egg gtt aga get att tta tta egt gat aeg ggt gcg 816 
Ala Phe Val Thr Arg Val Arg Ala lie Leu Leu Arg Asp Thr Gly Ala 
260 265 270 

get tta tea cct ttt cat tct tgg ctt ttc tta eag ggg eta gaa aca 864 
Ala Leu Ser Pro Phe His Ser Trp Leu Phe Leu Gin Gly Leu Glu Thr 

275 280 285 

etc tea etc egg gta gaa egt cac ate tee aat act aaa aag att gta 912 
Leu Ser Leu Arg Val Glu Arg His lie Ser Asn Thr Lys Lys lie Val 
290 295 300 

gaa ttt tta gac aat cat cct aag gtg gaa ctt gtt aac cat cct ctg 960 
Glu Phe Leu Asp Asn His Pro Lys Val Glu Leu Val Asn His Pro Leu 
305 310 315 320 

ctt gaa agt aat tec tat cat gcg etc tat eag aaa tat tat eca aaa 1008 
Leu Glu Ser Asn Ser Tyr His Ala Leu Tyr Gin Lys Tyr Tyr Pro Lys 
325 330 335 

gat get gga tct ate ttt ace ttt gaa etc aaa gac aaa gat gag aaa 1056 
Asp Ala Gly Ser lie Phe Thr Phe Glu Leu Lys Asp Lys Asp Glu Lys 
340 345 350 

aaa gcg egt gat ttg att gat cat ctt gaa att ttc tea ctt eta gcc 1104 
Lys Ala Arg Asp Leu lie Asp His Leu Glu lie Phe Ser Leu Leu Ala 

355 360 365 

aac gtt gga gat ace aaa tea ttg gcc att cat cct get teg ace act 1152 
Asn Val Gly Asp Thr Lys Ser Leu Ala lie His Pro Ala Ser Thr Thr 
370 375 380 

cac eag cag ctg aat gcc gaa gaa ctt get agt gca ggg att tec aaa 1200 
His Gin Gin Leu Asn Ala Glu Glu Leu Ala Ser Ala Gly lie Ser Lys 
385 390 395 400 

gga ace att ega tta teg gtt ggt att gaa gat gta act gac ttg att 1248 
Gly Thr lie Arg Leu Ser Val Gly lie Glu Asp Val Thr Asp Leu lie 
405 410 415 

get gat tta gag caa gca tta gaa aaa ata taa 1281 
Ala Asp Leu Glu Gin Ala Leu Glu Lys lie 
420 425 

<210> 14 
<211> 426 
<212> PRT 
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<213> Lactococcus lactis 



<400> 14 



Met Thr Asn His Asn Tyr Lys Phe Asp Thr Leu Gin Val His Ala Gly 
15 10 15 



Gin Val Pro Asp Pro Val Thr Gly Ser Arg Ala Val Pro Leu Tyr Gin 
20 25 30 



Thr Thr Ser Phe Val Phe Asn Asn Ser Asp His Ala Glu Ala Arg Phe 
35 40 45 



Ala Leu Gin Asp Pro Gly Ala lie Tyr Ser Arg Leu Gly Asn Pro Thr 
50 55 60 



Asn Asp Val Phe Glu Ala Arg lie Ala Ala Leu Glu Gly Gly Ser Ala 
65 70 75 80 



Ala Leu Gly Val Gly Ser Gly Ser Ala Ala lie Thr Tyr Ala lie Leu 
85 90 95 



Asn lie Ala Thr Val Gly Asp Asn lie Val Ser Ala Ser Thr Leu Tyr 
100 105 110 



Gly Gly Thr Tyr His Leu Phe Ser Gly Thr Leu Pro Lys Tyr Gly lie 
115 120 125 



Thr Thr Lys Phe Val Asn Pro Asp Asp Pro Lys Asn Phe Glu Glu Ala 
130 135 140 



lie Asp Glu Lys Thr Lys Ala lie Tyr Tyr Glu Thr Leu Gly Asn Pro 
145 150 155 160 



Gly Asn Asn Val lie Asp Tyr Asp Ala lie Gly Gin He Ala Lys Lys 
165 170 175 



His Gly He Pro Val He Val Asp Ala Thr Phe Thr Thr Pro Val Thr 
180 185 190 



Phe Lys Pro Phe Glu His Gly Ala Asn Val He Val His Ser Ala Thr 
195 200 205 



Lys Phe He Gly Gly His Gly Thr Ser He Gly Gly Val He Val Asp 
210 215 220 



Gly Gly Asn Phe Asp Trp Ala Asn Gly Asn Phe Pro Asp Phe Thr Gin 
225 230 235 240 
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Ala Asp Glu Ser Tyr Asn Gly lie Lys Phe Ala Glu Leu Gly Glu lie 
245 250 255 



Ala Phe Val Thr Arg Val Arg Ala lie Leu Leu Arg Asp Thr Gly Ala 
260 265 270 



Ala Leu Ser Pro Phe His Ser Trp Leu Phe Leu Gin Gly Leu Glu Thr 
275 280 285 



Leu Ser Leu Arg Val Glu Arg His lie Ser Asn Thr Lys Lys lie Val 
290 295 300 



Glu Phe Leu Asp Asn His Pro Lys Val Glu Leu Val Asn His Pro Leu 
305 310 315 320 



Leu Glu Ser Asn Ser Tyr His Ala Leu Tyr Gin Lys Tyr Tyr Pro Lys 
325 330 335 



Asp Ala Gly Ser lie Phe Thr Phe Glu Leu Lys Asp Lys Asp Glu Lys 
340 345 350 



Lys Ala Arg Asp Leu lie Asp His Leu Glu lie Phe Ser Leu Leu Ala 
355 360 365 



Asn Val Gly Asp Thr Lys Ser Leu Ala lie His Pro Ala Ser Thr Thr 
370 375 380 



His Gin Gin Leu Asn Ala Glu Glu Leu Ala Ser Ala Gly lie Ser Lys 
385 390 395 400 



Gly Thr lie Arg Leu Ser Val Gly lie Glu Asp Val Thr Asp Leu lie 
405 410 415 



Ala Asp Leu Glu Gin Ala Leu Glu Lys lie 
420 425 



<210> 15 

<211> 1173 

<212> DNA 

<213> Synechococcus sp. 
<220> 

<221> CDS 

<222> (1) . . (1173) 

<223> 



M/43128-PCT 



MetY 



28 



<400> 15 

atg tct cag cgt ttc gaa acc etc cag ctg cat gcc ggc cag tct cca 

Met Ser Gin Arg Phe Glu Thr Leu Gin Leu His Ala Gly Gin Ser Pro 
15 10 15 

gac teg gcc acc aat gcc aga gcg gtg ccg att tat cag acc age tec 
Asp Ser Ala Thr Asn Ala Arg Ala Val Pro lie Tyr Gin Thr Ser Ser 
20 25 30 

tac gte ttc aac gac gee gag eac ggc gee aac ctg ttt gga ctg aag 
Tyr Val Phe Asn Asp Ala Glu His Gly Ala Asn Leu Phe Gly Leu Lys 
35 40 45 

gaa ttc ggc aac ate tac acc cgt ctg atg aac ccg acg acg gat gtg 
Glu Phe Gly Asn lie Tyr Thr Arg Leu Met Asn Pro Thr Thr Asp Val 
50 55 60 

ttc gag aag egg gtg gcg gcc ctg gaa ggg ggt gtg gee gcg ctg gee 
Phe Glu Lys Arg Val Ala Ala Leu Glu Gly Gly Val Ala Ala Leu Ala 
65 70 75 80 

aca gcc tec ggt cag teg get cag ttc ctg gcg ate acg aat tgc atg 
Thr Ala Ser Gly Gin Ser Ala Gin Phe Leu Ala lie Thr Asn Cys Met 

85 90 95 

cag gea ggg gat aac ttt gtg tec acg teg ttc ett tac ggc ggc acc 
Gin Ala Gly Asp Asn Phe Val Ser Thr Ser Phe Leu Tyr Gly Gly Thr 
100 105 110 

tac aac cag ttc aaa gtg caa ttc cec egg ctg ggc ate gac gtg cgc 
Tyr Asn Gin Phe Lys Val Gin Phe Pro Arg Leu Gly lie Asp Val Arg 
115 120 125 

ttc get gat ggc gac gac gtg gag age ttt get gcg cag ate gac gac 
Phe Ala Asp Gly Asp Asp Val Glu Ser Phe Ala Ala Gin lie Asp Asp 
130 135 140 

aaa ace aaa ggc etc tac gte gaa gcg atg ggc aat cca cgc ttc aac 
Lys Thr Lys Gly Leu Tyr Val Glu Ala Met Gly Asn Pro Arg Phe Asn 
145 150 155 160 

ate ece gat ttc gag ggc etc tea gee ctg get aaa gag cgc ggc ate 
lie Pro Asp Phe Glu Gly Leu Ser Ala Leu Ala Lys Glu Arg Gly lie 

165 170 175 

cca ttg ate gtg gac aac ace ttg gga get tgc ggt gee ctg atg cgt 
Pro Leu lie Val Asp Asn Thr Leu Gly Ala Cys Gly Ala Leu Met Arg 
180 185 190 

ccg ate gat eat ggc gcg gat gtg gtg gtg gaa age gee ace aag tgg 
Pro lie Asp His Gly Ala Asp Val Val Val Glu Ser Ala Thr Lys Trp 
195 200 205 

att ggc ggc cat ggc acc age etc ggt ggc gtg ate gtt gat gcc ggc 
lie Gly Gly His Gly Thr Ser Leu Gly Gly Val lie Val Asp Ala Gly 
210 215 220 

aca ttt aac tgg ggc aat ggc aaa ttc ccg ctg ctg age caa cec agt 
Thr Phe Asn Trp Gly Asn Gly Lys Phe Pro Leu Leu Ser Gin Pro Ser 
225 230 235 240 

gcg get tat eac ggc ett gtg eac tgg gat gcc ttc ggc ttc ggc age 
Ala Ala Tyr His Gly Leu Val His Trp Asp Ala Phe Gly Phe Gly Ser 
245 250 255 

gac gte tgc aag atg ctg gga gtg ccg gac aac cgc aac gte gee ttt 
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48 

96 
144 
192 
240 
288 
336 
384 
432 
480 
528 
576 
624 
672 
720 
768 
816 
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Asp Val Cys Lys Met Leu Gly Val Pro Asp Asn Arg Asn Val Ala Phe 
260 265 270 

gcc ctg cga gcc egg gtc gag ggt eta egg gae tgg ggt ccg geg gtt 864 
Ala Leu Arg Ala Arg Val Glu Gly Leu Arg Asp Trp Gly Pro Ala Val 
275 280 285 

agt ccc tte aat age tte ctg etg etg eaa ggt eta gaa ace etc age 912 
Ser Pro Phe Asn Ser Phe Leu Leu Leu Gin Gly Leu Glu Thr Leu Ser 
290 295 300 

ctg egg gtg gag egc cac acg gag aac gee atg geg etg gee ace tgg 960 
Leu Arg Val Glu Arg His Thr Glu Asn Ala Met Ala Leu Ala Thr Trp 
305 310 315 320 

eta gea acg cac ccc aat gtg gag eat gtg age tac eca ggc etg age 1008 
Leu Ala Thr His Pro Asn Val Glu His Val Ser Tyr Pro Gly Leu Ser 
325 330 335 

age gat ccg tat cac gea get gcc aag aaa tac etg acg ggc egg ggc 1056 
Ser Asp Pro Tyr His Ala Ala Ala Lys Lys Tyr Leu Thr Gly Arg Gly 
340 345 350 

atg gga tge atg etg atg tte teg etc aag ggc ggt tac gae gat gea 1104 
Met Gly Cys Met Leu Met Phe Ser Leu Lys Gly Gly Tyr Asp Asp Ala 
355 360 365 

gtc cgt tte ate aac age ett eaa etg gcc agt cac etc gcc aat gtg 1152 
Val Arg Phe lie Asn Ser Leu Gin Leu Ala Ser His Leu Ala Asn Val 
370 375 380 

ggg gat gee aaa ace tgg tga 1173 
Gly Asp Ala Lys Thr Trp 
385 390 

<210> 16 

<211> 390 

<212> PRT 

<213> Syneehoeoccus sp. 



<400> 16 

Met Ser Gin Arg Phe Glu Thr Leu Gin Leu His Ala Gly Gin Ser Pro 
15 10 15 



Asp Ser Ala Thr Asn Ala Arg Ala Val Pro lie Tyr Gin Thr Ser Ser 
20 25 30 



Tyr Val Phe Asn Asp Ala Glu His Gly Ala Asn Leu Phe Gly Leu Lys 
35 40 45 



Glu Phe Gly Asn lie Tyr Thr Arg Leu Met Asn Pro Thr Thr Asp Val 
50 55 60 



Phe Glu Lys Arg Val Ala Ala Leu Glu Gly Gly Val Ala Ala Leu Ala 
65 70 75 80 
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Thr Ala Ser Gly Gin Ser Ala Gin Phe Leu Ala lie Thr Asn Cys Met 
85 90 95 



Gin Ala Gly Asp Asn Phe Val Ser Thr Ser Phe Leu Tyr Gly Gly Thr 
100 105 110 



Tyr Asn Gin Phe Lys Val Gin Phe Pro Arg Leu Gly lie Asp Val Arg 
115 120 125 



Phe Ala Asp Gly Asp Asp Val Glu Ser Phe Ala Ala Gin lie Asp Asp 
130 135 140 



Lys Thr Lys Gly Leu Tyr Val Glu Ala Met Gly Asn Pro Arg Phe Asn 
145 150 155 160 



lie Pro Asp Phe Glu Gly Leu Ser Ala Leu Ala Lys Glu Arg Gly lie 
165 170 175 



Pro Leu lie Val Asp Asn Thr Leu Gly Ala Cys Gly Ala Leu Met Arg 
180 185 190 



Pro lie Asp His Gly Ala Asp Val Val Val Glu Ser Ala Thr Lys Trp 
195 200 205 



lie Gly Gly His Gly Thr Ser Leu Gly Gly Val lie Val Asp Ala Gly 
210 215 220 



Thr Phe Asn Trp Gly Asn Gly Lys Phe Pro Leu Leu Ser Gin Pro Ser 
225 230 235 240 



Ala Ala Tyr His Gly Leu Val His Trp Asp Ala Phe Gly Phe Gly Ser 
245 250 255 



Asp Val Cys Lys Met Leu Gly Val Pro Asp Asn Arg Asn Val Ala Phe 
260 265 270 



Ala Leu Arg Ala Arg Val Glu Gly Leu Arg Asp Trp Gly Pro Ala Val 
275 280 285 



Ser Pro Phe Asn Ser Phe Leu Leu Leu Gin Gly Leu Glu Thr Leu Ser 
290 295 300 



Leu Arg Val Glu Arg His Thr Glu Asn Ala Met Ala Leu Ala Thr Trp 
305 310 315 320 



Leu Ala Thr His Pro Asn Val Glu His Val Ser Tyr Pro Gly Leu Ser 
325 330 335 



Ser Asp Pro Tyr His Ala Ala Ala Lys Lys Tyr Leu Thr Gly Arg Gly 
340 345 350 
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Met Gly Cys Met Leu Met Phe Ser Leu Lys Gly Gly Tyr Asp Asp Ala 
355 360 365 



Val Arg Phe lie Asn Ser Leu Gin Leu Ala Ser His Leu Ala Asn Val 
370 375 380 



Gly Asp Ala Lys Thr Trp 
385 390 



<210> 17 

<211> 1314 

<212> DNA 

<213> Emericella nidulans 



<220> 

<221> CDS 

<222> (1) . . (1314) 

<223> 



<400> 17 

atg tec gac cct tea eeg aaa cgt ttc gag aee etc cag etc eat geg 48 

Met Ser Asp Pro Ser Pro Lys Arg Phe Glu Thr Leu Gin Leu His Ala 
15 10 15 

ggc cag. gag cct gac cct gca act aat tec egg get gtc cca ate tat 96 
Gly Gin Glu Pro Asp Pro Ala Thr Asn Ser Arg Ala Val Pro lie Tyr 
20 25 30 

gcg aca acg tec tac aec ttc aat gac tee gca cac ggc gee agg ett 144 
Ala Thr Thr Ser Tyr Thr Phe Asn Asp Ser Ala His Gly Ala Arg Leu 
35 40 45 

ttt ggc etc aaa gag ttt ggc aat att tac age cga att atg aat ccc 192 
Phe Gly Leu Lys Glu Phe Gly Asn lie Tyr Ser Arg lie Met Asn Pro 
50 55 60 

aca gtc gat gtc ttc gaa aaa cgt att get gca etc gag gga ggt gtc 240 
Thr Val Asp Val Phe Glu Lys Arg lie Ala Ala Leu Glu Gly Gly Val 

65 70 75 80 

get gcg gtg get gee tea tet ggc cag gca gee cag ttc atg gee ate 288 
Ala Ala Val Ala Ala Ser Ser Gly Gin Ala Ala Gin Phe Met Ala lie 
85 90 95 

tct get eta gee cat get ggt gac aat ate gtt tec aca agt aat ttg 336 
Ser Ala Leu Ala His Ala Gly Asp Asn lie Val Ser Thr Ser Asn Leu 
100 105 110 

tat ggt ggt aca tac aat cag ttt aag gtc ett ttc cca cga etg gga 384 
Tyr Gly Gly Thr Tyr Asn Gin Phe Lys Val Leu Phe Pro Arg Leu Gly 
115 120 125 
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att acc aca 
lie Thr Thr 

130 

get ate gat 
Ala lie Asp 
145 

cct cgc tac 
Pro Arg Tyr 



gag aag gga 
Glu Lys Gly 



tac ttt gtt 
Tyr Phe Val 
195 

gca act aaa 

Ala Thr Lys 

210 

gtg gac age 
Val Asp Ser 
225 

cag ttc acg 
Gin Phe Thr 



acc ttc ggc 
Thr Phe Gly 



cgc gac etc 
Arg Asp Leu 
275 

etg ggt ctg 
Leu Gly Leu 
290 

get ctg gee 
Ala Leu Ala 
305 

gtt tct tac 
Val Ser Tyr 



aag tac etc 
Lys Tyr Leu 



ggt gag gca 
Gly Glu Ala 
355 

tee aat eta 
Ser Asn Leu 

370 

tgg age acc 
Trp Ser Thr 
385 



aaa ttc gtg 
Lys Phe Val 



gae egt ace 
Asp Arg Thr 
150 

aat gtg ccc 
Asn Val Pro 
165 

att ccc ctt 
lie Pro Leu 
180 

ega ccc att 
Arg Pro lie 



tgg att gga 
Trp lie Gly 



ggc aaa ttc 
Gly Lys Phe 
230 

cag cct tet 
Gin Pro Ser 
245 

ccc att gee 
Pro lie Ala 
260 

ggg tee geg 
Gly Ser Ala 



gaa acc eta 
Glu Thr Leu 



etc gee aac 
Leu Ala Asn 
310 

gtg ggc eta 
Val Gly Leu 
325 

aag egt ggg 
Lys Arg Gly 
340 

gee gtc ggt 
Ala Val Gly 



gca aat gtt 
Ala Asn Val 



act cae gag 
Thr His Glu 
390 



cag gga gac 
Gin Gly Asp 

135 

aag gee gtc 
Lys Ala Val 



gac ttt gag 
Asp Phe Glu 



gtg gtt gac 
Val Val Asp 
185 

gaa cat ggc 
Glu His Gly 
200 

ggt cat ggc 
Gly His Gly 

215 

gac tgg ggc 
Asp Trp Gly 



gaa ggt tac 
Glu Gly Tyr 



ttc geg att 
Phe Ala lie 
265 

etg aac cct 
Leu Asn Pro 
280 

age ttg cgc 
Ser Leu Arg 
295 

tgg eta aag 
Trp Leu Lys 



gaa gag eac 
Glu Glu His 



ttc ggc ggt 
Phe Gly Gly 
345 

age cag gtt 
Ser Gin Val 
360 

gga gac tec 
Gly Asp Ser 

375 

cag ttg ace 
Gin Leu Thr 



aaa gca gag 
Lys Ala Glu 
140 

tac gtc gag 
Tyr Val Glu 
155 

gtc att gca 
Val lie Ala 
170 

aac acc ttc 
Asn Thr Phe 



gee gac att 
Ala Asp lie 



aca acc ate 
Thr Thr lie 

220 

aag aac gee 
Lys Asn Ala 
235 

eac ggg ttg 
His Gly Leu 
250 

egt gtc egg 
Arg Val Arg 



ttc gcc geg 
Phe Ala Ala 



get gag egt 
Ala Glu Arg 
300 

aag aat gat 
Lys Asn Asp 
315 

tee age eac 
Ser Ser His 
330 

gtc eta tec 
Val Leu Ser 



gtc gae aac 
Val Asp Asn 



aag ace etc 
Lys Thr Leu 
380 

gac cag gag 
Asp Gin Glu 
395 



gac att gcc 
Asp lie Ala 



aca ata gga 
Thr lie Gly 



aaa gta gcc 
Lys Val Ala 
175 

ggt gee gga 
Gly Ala Gly 
190 

gtc gtg eac 
Val Val His 
205 

gga ggc gtt 
Gly Gly Val 



geg egg ttt 
Ala Arg Phe 



aac ttc tgg 
Asn Phe Trp 
255 

gtc gaa ate 
Val Glu lie 
270 

cag cag etc 
Gin Gin Leu 
285 

cat get tec 
His Ala Ser 



cae gtc age 
His Val Ser 



gaa gtt gca 
Glu Val Ala 
335 

ttt ggt gtc 
Phe Gly Val 
350 

ttt aag etc 
Phe Lys Leu 
365 

geg att cae 
Ala lie His 



ega ate gat 
Arg lie Asp 



gcc 4 32 

Ala 



aac 480 

Asn 

160 

cat 528 
His 



ggc 576 
Gly 



agt 624 
Ser 



gtc 672 
Val 



cct 720 

Pro 

240 

gag 7 68 

Glu 



ctg 816 
Leu 



ate 864 
He 



aac 912 
Asn 



tgg 960 

Trp 

320 

aag 1008 
Lys 



aag 1056 
Lys 



ate 1104 
He 



ccc 1152 
Pro 



tet 1200 

Ser 

400 
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ggt gtt acg gaa gat gcc ate cgc ate tct gtc ggc act gag cac ate 1248 
Gly Val Thr Glu Asp Ala lie Arg lie Ser Val Gly Thr Glu His lie 
405 410 415 

gac gac ate ate gcc gac ttt gaa cag tea ttt gea geg ace ttc aaa 1296 
Asp Asp lie lie Ala Asp Phe Glu Gin Ser Phe Ala Ala Thr Phe Lys 
420 425 430 

gtt gte egg agt get tag 1314 
Val Val Arg Ser Ala 
435 

<210> 18 

<211> 437 

<212> PRT 

<213> Emerieella nidulans 



<400> 18 

Met Ser Asp Pro Ser Pro Lys Arg Phe Glu Thr Leu Gin Leu His Ala 
15 10 15 



Gly Gin Glu Pro Asp Pro Ala Thr Asn Ser Arg Ala Val Pro lie Tyr 
20 25 30 



Ala Thr Thr Ser Tyr Thr Phe Asn Asp Ser Ala His Gly Ala Arg Leu 
35 40 45 



Phe Gly Leu Lys Glu Phe Gly Asn lie Tyr Ser Arg lie Met Asn Pro 
50 55 60 



Thr Val Asp Val Phe Glu Lys Arg lie Ala Ala Leu Glu Gly Gly Val 
65 70 75 80 



Ala Ala Val Ala Ala Ser Ser Gly Gin Ala Ala Gin Phe Met Ala lie 
85 90 95 



Ser Ala Leu Ala His Ala Gly Asp Asn lie Val Ser Thr Ser Asn Leu 
100 105 110 



Tyr Gly Gly Thr Tyr Asn Gin Phe Lys Val Leu Phe Pro Arg Leu Gly 
115 120 125 



lie Thr Thr Lys Phe Val Gin Gly Asp Lys Ala Glu Asp lie Ala Ala 
130 135 140 



Ala lie Asp Asp Arg Thr Lys Ala Val Tyr Val Glu Thr lie Gly Asn 
145 150 155 160 



Pro Arg Tyr Asn Val Pro Asp Phe Glu Val lie Ala Lys Val Ala His 
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165 170 175 



Glu Lys Gly lie Pro Leu Val Val Asp Asn Thr Phe Gly Ala Gly Gly 
180 185 190 



Tyr Phe Val Arg Pro lie Glu His Gly Ala Asp lie Val Val His Ser 
195 200 205 



Ala Thr Lys Trp lie Gly Gly His Gly Thr Thr lie Gly Gly Val Val 
210 215 220 



Val Asp Ser Gly Lys Phe Asp Trp Gly Lys Asn Ala Ala Arg Phe Pro 
225 230 235 240 



Gin Phe Thr Gin Pro Ser Glu Gly Tyr His Gly Leu Asn Phe Trp Glu 
245 250 255 



Thr Phe Gly Pro lie Ala Phe Ala lie Arg Val Arg Val Glu lie Leu 
260 265 270 



Arg Asp Leu Gly Ser Ala Leu Asn Pro Phe Ala Ala Gin Gin Leu lie 
275 280 285 



Leu Gly Leu Glu Thr Leu Ser Leu Arg Ala Glu Arg His Ala Ser Asn 

290 295 300 



Ala Leu Ala Leu Ala Asn Trp Leu Lys Lys Asn Asp His Val Ser Trp 
305 310 315 320 



Val Ser Tyr Val Gly Leu Glu Glu His Ser Ser His Glu Val Ala Lys 
325 330 335 



Lys Tyr Leu Lys Arg Gly Phe Gly Gly Val Leu Ser Phe Gly Val Lys 
340 345 350 



Gly Glu Ala Ala Val Gly Ser Gin Val Val Asp Asn Phe Lys Leu lie 
355 360 365 



Ser Asn Leu Ala Asn Val Gly Asp Ser Lys Thr Leu Ala lie His Pro 
370 375 380 



Trp Ser Thr Thr His Glu Gin Leu Thr Asp Gin Glu Arg lie Asp Ser 
385 390 395 400 



Gly Val Thr Glu Asp Ala lie Arg lie Ser Val Gly Thr Glu His lie 
405 410 415 



Asp Asp lie lie Ala Asp Phe Glu Gin Ser Phe Ala Ala Thr Phe Lys 
420 425 430 
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Val Val Arg Ser Ala 
435 



<210> 19 

<211> 1287 

<212> DNA 

<213> Bacteroides fragilis 
<220> 

<221> CDS 

<222> (1) . . (1287) 

<223> 



<400> 19 

atg gaa acg aaa aaa tta cat ttt gag act tta caa etc cat gtt gga 

Met Glu Thr Lys Lys Leu His Phe Glu Thr Leu Gin Leu His Val Gly 
15 10 15 

cag gag act ccc gac ccg gca acc gat gcg cgt gcc gta cct att tat 
Gin Glu Thr Pro Asp Pro Ala Thr Asp Ala Arg Ala Val Pro lie Tyr 
20 25 30 

cag aca act tec tat gtg ttc egg gat teg gee eat gee gee gea ega 
Gin Thr Thr Ser Tyr Val Phe Arg Asp Ser Ala His Ala Ala Ala Arg 
35 40 45 

ttt gga ttg caa gac cct ggg aat att tat gga cga ctg acc aat tec 
Phe Gly Leu Gin Asp Pro Gly Asn lie Tyr Gly Arg Leu Thr Asn Ser 
50 55 60 

act cag gga gta ttg gag gaa ege ate gea gea ett gaa ggg gga gta 
Thr Gin Gly Val Leu Glu Glu Arg lie Ala Ala Leu Glu Gly Gly Val 
65 70 75 80 

ggt ggg ctt gcc gtg get tec gga get get gcc gtg acc tat get ate 
Gly Gly Leu Ala Val Ala Ser Gly Ala Ala Ala Val Thr Tyr Ala lie 
85 90 95 

gag aat ate acc cgt tec ggt gat cat att gtg get gcc aag acc att 
Glu Asn lie Thr Arg Ser Gly Asp His lie Val Ala Ala Lys Thr lie 
100 105 110 

tat ggg gge aca tat aae ttg ctg gcg cat act ctg cct get tat gga 
Tyr Gly Gly Thr Tyr Asn Leu Leu Ala His Thr Leu Pro Ala Tyr Gly 
115 120 125 

gta acg acc act ttt gta gat ccg tec gat ctt ttt aat ttc gaa egg 
Val Thr Thr Thr Phe Val Asp Pro Ser Asp Leu Phe Asn Phe Glu Arg 
130 135 140 

gcg att cgt gaa aat aca aag gcg ata ttc att gaa act ctg gga aae 
Ala lie Arg Glu Asn Thr Lys Ala lie Phe lie Glu Thr Leu Gly Asn 
145 150 155 160 

ccc aat tec aat att ate gat atg gat gcc gta get gee att gee cat 
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96 
144 
192 
240 
288 
336 
384 
432 
480 
528 
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Pro Asn Ser Asn lie lie Asp Met Asp Ala Val Ala Ala lie Ala His 
165 170 175 

aaa tat egg att ccg ctg att gtg gat aat act ttc ggt acg cct tac 
Lys Tyr Arg lie Pro Leu lie Val Asp Asn Thr Phe Gly Thr Pro Tyr 
180 185 190 

ctt ate cgt ccc att gag eac ggg gca gac att gtg gta cat tct gee 
Leu lie Arg Pro lie Glu His Gly Ala Asp lie Val Val His Ser Ala 
195 200 205 

aca aaa ttc att gge gga eac ggc agt teg ttg gga gga gtt att gtc 
Thr Lys Phe lie Gly Gly His Gly Ser Ser Leu Gly Gly Val He Val 
210 215 220 

gat tec ggt aaa ttt gac tgg gtt get tec ggt aaa ttc ccg caa ctg 
Asp Ser Gly Lys Phe Asp Trp Val Ala Ser Gly Lys Phe Pro Gin Leu 
225 230 235 240 

acc gag ccg gat gca agt tat cat ggg gta egg ttt gtc gat get gee 
Thr Glu Pro Asp Ala Ser Tyr His Gly Val Arg Phe Val Asp Ala Ala 
245 250 255 

ggg get get gee tae att gtc cgt ata cgt gcc gtg ttg ctg cgc gat 
Gly Ala Ala Ala Tyr He Val Arg He Arg Ala Val Leu Leu Arg Asp 
260 265 270 

acg ggt get gcc ate age ccg ttc aat get ttt ate ttg ctg caa ggg 
Thr Gly Ala Ala He Ser Pro Phe Asn Ala Phe He Leu Leu Gin Gly 
275 280 285 

ttg gag act ttg tct ttg cgt gta gaa egg eat gtg gcc aat get ttg 
Leu Glu Thr Leu Ser Leu Arg Val Glu Arg His Val Ala Asn Ala Leu 

290 295 300 

aag gtt att gat ttt ctg gtg aac cat ccg aag gta gcg get gtt aat 
Lys Val He Asp Phe Leu Val Asn His Pro Lys Val Ala Ala Val Asn 
305 310 315 320 

cat cca tea ttg ccc ggt cat ccg gat eat gcc ate tat caa cgt tat 
His Pro Ser Leu Pro Gly His Pro Asp His Ala He Tyr Gin Arg Tyr 
325 330 335 

ttt cct ggc ggg gca ggt tct ate ttc act ttc gag gta aag gga gga 
Phe Pro Gly Gly Ala Gly Ser He Phe Thr Phe Glu Val Lys Gly Gly 
340 345 350 

acg gag gaa gcg cag aag ttt ate gat agt ctg eag ata ttc tct ttg 
Thr Glu Glu Ala Gin Lys Phe He Asp Ser Leu Gin He Phe Ser Leu 
355 360 365 

ctg gcc aat gtg gcc gat gtg aag teg ctg gtg att cat ccg ggc act 
Leu Ala Asn Val Ala Asp Val Lys Ser Leu Val He His Pro Gly Thr 

370 375 380 

ace aca eac teg eag ttg aat gcg cag gag ctg gag gaa eag ggg att 
Thr Thr His Ser Gin Leu Asn Ala Gin Glu Leu Glu Glu Gin Gly He 
385 390 395 400 

aaa ccc gga acg gtc aga ctt teg ata ggt acg gag cat att gag gac 
Lys Pro Gly Thr Val Arg Leu Ser He Gly Thr Glu His He Glu Asp 
405 410 415 

att att gat gac tta cgt cag gca tta gag aaa att taa 
He He Asp Asp Leu Arg Gin Ala Leu Glu Lys He 
420 425 
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624 

672 

720 

768 

816 

864 

912 

960 
1008 
1056 
1104 
1152 
1200 
1248 
1287 
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<210> 20 
<211> 428 
<212> PRT 

<213> Bacteroides fragilis 
<400> 20 

Met Glu Thr Lys Lys Leu His Phe Glu Thr Leu Gin Leu His Val Gly 
15 10 15 



Gin Glu Thr Pro Asp Pro Ala Thr Asp Ala Arg Ala Val Pro lie Tyr 
20 25 30 



Gin Thr Thr Ser Tyr Val Phe Arg Asp Ser Ala His Ala Ala Ala Arg 
35 40 45 



Phe Gly Leu Gin Asp Pro Gly Asn lie Tyr Gly Arg Leu Thr Asn Ser 
50 55 60 



Thr Gin Gly Val Leu Glu Glu Arg lie Ala Ala Leu Glu Gly Gly Val 
65 70 75 80 



Gly Gly Leu Ala Val Ala Ser Gly Ala Ala Ala Val Thr Tyr Ala lie 
85 90 95 



Glu Asn lie Thr Arg Ser Gly Asp His lie Val Ala Ala Lys Thr lie 
100 105 110 



Tyr Gly Gly Thr Tyr Asn Leu Leu Ala His Thr Leu Pro Ala Tyr Gly 

115 120 125 



Val Thr Thr Thr Phe Val Asp Pro Ser Asp Leu Phe Asn Phe Glu Arg 
130 135 140 



Ala lie Arg Glu Asn Thr Lys Ala lie Phe lie Glu Thr Leu Gly Asn 
145 150 155 160 



Pro Asn Ser Asn lie lie Asp Met Asp Ala Val Ala Ala lie Ala His 
165 170 175 



Lys Tyr Arg lie Pro Leu lie Val Asp Asn Thr Phe Gly Thr Pro Tyr 
180 185 190 



Leu lie Arg Pro lie Glu His Gly Ala Asp lie Val Val His Ser Ala 
195 200 205 



Thr Lys Phe lie Gly Gly His Gly Ser Ser Leu Gly Gly Val lie Val 
210 215 220 



M/43128-PCT 



MetY 



38 



Asp Ser Gly Lys Phe Asp Trp Val Ala Ser Gly Lys Phe Pro Gin Leu 
225 230 235 240 



Thr Glu Pro Asp Ala Ser Tyr His Gly Val Arg Phe Val Asp Ala Ala 
245 250 255 



Gly Ala Ala Ala Tyr lie Val Arg lie Arg Ala Val Leu Leu Arg Asp 
260 265 270 



Thr Gly Ala Ala lie Ser Pro Phe Asn Ala Phe lie Leu Leu Gin Gly 
275 280 285 



Leu Glu Thr Leu Ser Leu Arg Val Glu Arg His Val Ala Asn Ala Leu 
290 295 300 



Lys Val lie Asp Phe Leu Val Asn His Pro Lys Val Ala Ala Val Asn 
305 310 315 320 

His Pro Ser Leu Pro Gly His Pro Asp His Ala lie Tyr Gin Arg Tyr 
325 330 335 



Phe Pro Gly Gly Ala Gly Ser lie Phe Thr Phe Glu Val Lys Gly Gly 
340 345 350 



Thr Glu Glu Ala Gin Lys Phe lie Asp Ser Leu Gin lie Phe Ser Leu 
355 360 365 



Leu Ala Asn Val Ala Asp Val Lys Ser Leu Val lie His Pro Gly Thr 
370 375 380 



Thr Thr His Ser Gin Leu Asn Ala Gin Glu Leu Glu Glu Gin Gly lie 
385 390 395 400 



Lys Pro Gly Thr Val Arg Leu Ser lie Gly Thr Glu His lie Glu Asp 
405 410 415 

lie lie Asp Asp Leu Arg Gin Ala Leu Glu Lys lie 
420 425 



<210> 21 

<211> 1278 

<212> DNA 

<213> Pseudomonas aeruginosa 



<220> 

<221> CDS 
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<222> (1) . . (1278) 
<223> 



<400> 21 

atg aaa ctg gaa acc ctg gcc gtc cac gcc ggc tac age cct gac ccg 48 

Met Lys Leu Glu Thr Leu Ala Val His Ala Gly Tyr Ser Pro Asp Pro 
15 10 15 

acc acc cgc gcg gtg gcg gtg ccg ate tac cag acc acc tec tac gcc 96 
Thr Thr Arg Ala Val Ala Val Pro lie Tyr Gin Thr Thr Ser Tyr Ala 
20 25 30 

ttc gac gac acc cag cat ggc gcc gac ctg ttc gac ctg aag gta ccg 144 
Phe Asp Asp Thr Gin His Gly Ala Asp Leu Phe Asp Leu Lys Val Pro 
35 40 45 

ggc aac ate tac aca egg ate atg aac ccc acc aac gac gta ctg gaa 192 
Gly Asn lie Tyr Thr Arg lie Met Asn Pro Thr Asn Asp Val Leu Glu 
50 55 60 

cag cgc gtc gcg gcg ctg gaa ggc ggg gtc ggg gcg ctg gcg gtg gcc 240 
Gin Arg Val Ala Ala Leu Glu Gly Gly Val Gly Ala Leu Ala Val Ala 
65 70 75 80 

teg ggg atg gcg gee ate ace tac gcg ate cag ace gtc gee gag gee 288 
Ser Gly Met Ala Ala lie Thr Tyr Ala lie Gin Thr Val Ala Glu Ala 
85 90 95 

ggc gac aac ate gtc teg gtg gcc aag etc tac ggc ggc acc tac aac 336 
Gly Asp Asn lie Val Ser Val Ala Lys Leu Tyr Gly Gly Thr Tyr Asn 
100 105 110 

ctg ctg gcc cac acc ctg cca cgc ate ggc ate cag gcg cgc ttc gcc 384 
Leu Leu Ala His Thr Leu Pro Arg lie Gly lie Gin Ala Arg Phe Ala 
115 120 125 

gee cae gac gac gte gee gee ctg gaa gcg ctg ate gac gag egg acc 432 
Ala His Asp Asp Val Ala Ala Leu Glu Ala Leu lie Asp Glu Arg Thr 
130 135 140 

aag gcc gtg ttc tge gaa ace ate ggc aac ccg gcg ggc aac ate ate 480 
Lys Ala Val Phe Cys Glu Thr lie Gly Asn Pro Ala Gly Asn lie lie 
145 150 155 160 

gae ctg cag gea ctg gee gac gee get cae cgc cae ggc gtg eea ctg 528 
Asp Leu Gin Ala Leu Ala Asp Ala Ala His Arg His Gly Val Pro Leu 
165 170 175 

ate gte gac aac aeg gta gcc ace ccg gtg etc tgc egg ccg ttc gag 576 
lie Val Asp Asn Thr Val Ala Thr Pro Val Leu Cys Arg Pro Phe Glu 
180 185 190 

cac ggc gcc gac ate gtc gtg cac teg ctg ace aag tac atg ggc ggc 624 
His Gly Ala Asp lie Val Val His Ser Leu Thr Lys Tyr Met Gly Gly 
195 200 205 

cac ggc ace age ate ggc ggg ate gtg gte gae tec ggc aaa tte gae 672 
His Gly Thr Ser lie Gly Gly He Val Val Asp Ser Gly Lys Phe Asp 

210 215 220 

tgg geg gcg aac aag teg cgc ttc ccg ctg ctg aac aeg ccc gat ccg 720 
Trp Ala Ala Asn Lys Ser Arg Phe Pro Leu Leu Asn Thr Pro Asp Pro 
225 230 235 240 
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tec tac cac ggc gtc acc tac acc gag gcc ttc gga ccc gcc gcc ttc 768 
Ser Tyr His Gly Val Thr Tyr Thr Glu Ala Phe Gly Pro Ala Ala Phe 
245 250 255 

ate ggc ege tgc egg gtg gta ccg ctg cgc aac atg ggc gcg gcg etc 816 
lie Gly Arg Cys Arg Val Val Pro Leu Arg Asn Met Gly Ala Ala Leu 
260 265 270 

teg ccg ttc aac gee ttc etc ate etc caa ggc ctg gag acc ctg gcg 864 
Ser Pro Phe Asn Ala Phe Leu lie Leu Gin Gly Leu Glu Thr Leu Ala 
275 280 285 

ctg cgc atg gag cgc cac tgc gac aac gcc etc gcc gtg gcc cgc tac 912 
Leu Arg Met Glu Arg His Cys Asp Asn Ala Leu Ala Val Ala Arg Tyr 
290 295 300 

ctg cag cag cat ccg cag gtg gcc tgg gtg aaa tac gee ggc etc gcc 960 
Leu Gin Gin His Pro Gin Val Ala Trp Val Lys Tyr Ala Gly Leu Ala 
305 310 315 320 

gac aac ccc gag cac gcc ctg gcc egg cgc tac ctg ggg ggc cgc ccg 1008 
Asp Asn Pro Glu His Ala Leu Ala Arg Arg Tyr Leu Gly Gly Arg Pro 
325 330 335 

gcg gcg ate ctg tct ttc ggc ate cag ggc ggc age gee gee ggc gcg 1056 
Ala Ala lie Leu Ser Phe Gly lie Gin Gly Gly Ser Ala Ala Gly Ala 
340 345 350 

cgc ttc ate gac gcc ttg aag ctg gtg gtg egg ctg gtc aac ate ggc 1104 
Arg Phe lie Asp Ala Leu Lys Leu Val Val Arg Leu Val Asn lie Gly 
355 360 365 

gac gcc aag tec ctg gcc tgc cac ccg gcg age acc acc cac cgc cag 1152 
Asp Ala Lys Ser Leu Ala Cys His Pro Ala Ser Thr Thr His Arg Gin 
370 375 380 

ttg aac gcg gag gaa ctg gcc cgc gcc gga gtc tec gac gac atg gtg 1200 
Leu Asn Ala Glu Glu Leu Ala Arg Ala Gly Val Ser Asp Asp Met Val 
385 390 395 400 

egg ctg teg ate ggc ate gag cac ate gac gac ate etc gee gac etc 1248 
Arg Leu Ser lie Gly lie Glu His lie Asp Asp lie Leu Ala Asp Leu 
405 410 415 

gac cag gcc ctg gcc gcc gcc gca cgc tga 1278 
Asp Gin Ala Leu Ala Ala Ala Ala Arg 
420 425 

<210> 22 
<211> 425 
<212> PRT 

<213> Pseudomonas aeruginosa 



<400> 22 

Met Lys Leu Glu Thr Leu Ala Val His Ala Gly Tyr Ser Pro Asp Pro 
15 10 15 



Thr Thr Arg Ala Val Ala Val Pro lie Tyr Gin Thr Thr Ser Tyr Ala 
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20 25 30 



Phe Asp Asp Thr Gin His Gly Ala Asp Leu Phe Asp Leu Lys Val Pro 
35 40 45 



Gly Asn lie Tyr Thr Arg lie Met Asn Pro Thr Asn Asp Val Leu Glu 
50 55 60 



Gin Arg Val Ala Ala Leu Glu Gly Gly Val Gly Ala Leu Ala Val Ala 
65 70 75 80 



Ser Gly Met Ala Ala lie Thr Tyr Ala lie Gin Thr Val Ala Glu Ala 
85 90 95 



Gly Asp Asn lie Val Ser Val Ala Lys Leu Tyr Gly Gly Thr Tyr Asn 
100 105 110 



Leu Leu Ala His Thr Leu Pro Arg lie Gly lie Gin Ala Arg Phe Ala 
115 120 125 



Ala His Asp Asp Val Ala Ala Leu Glu Ala Leu lie Asp Glu Arg Thr 
130 135 140 



Lys Ala Val Phe Cys Glu Thr lie Gly Asn Pro Ala Gly Asn lie lie 
145 150 155 160 



Asp Leu Gin Ala Leu Ala Asp Ala Ala His Arg His Gly Val Pro Leu 
165 170 175 



lie Val Asp Asn Thr Val Ala Thr Pro Val Leu Cys Arg Pro Phe Glu 
180 185 190 



His Gly Ala Asp lie Val Val His Ser Leu Thr Lys Tyr Met Gly Gly 
195 200 205 



His Gly Thr Ser lie Gly Gly lie Val Val Asp Ser Gly Lys Phe Asp 
210 215 220 



Trp Ala Ala Asn Lys Ser Arg Phe Pro Leu Leu Asn Thr Pro Asp Pro 
225 230 235 240 



Ser Tyr His Gly Val Thr Tyr Thr Glu Ala Phe Gly Pro Ala Ala Phe 
245 250 255 



lie Gly Arg Cys Arg Val Val Pro Leu Arg Asn Met Gly Ala Ala Leu 
260 265 270 



Ser Pro Phe Asn Ala Phe Leu lie Leu Gin Gly Leu Glu Thr Leu Ala 
275 280 285 
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Leu Arg Met Glu Arg His Cys Asp Asn Ala Leu Ala Val Ala Arg Tyr 
290 295 300 



Leu Gin Gin His Pro Gin Val Ala Trp Val Lys Tyr Ala Gly Leu Ala 
305 310 315 320 



Asp Asn Pro Glu His Ala Leu Ala Arg Arg Tyr Leu Gly Gly Arg Pro 
325 330 335 



Ala Ala lie Leu Ser Phe Gly lie Gin Gly Gly Ser Ala Ala Gly Ala 
340 345 350 



Arg Phe lie Asp Ala Leu Lys Leu Val Val Arg Leu Val Asn lie Gly 
355 360 365 



Asp Ala Lys Ser Leu Ala Cys His Pro Ala Ser Thr Thr His Arg Gin 
370 375 380 



Leu Asn Ala Glu Glu Leu Ala Arg Ala Gly Val Ser Asp Asp Met Val 
385 390 395 400 



Arg Leu Ser lie Gly lie Glu His lie Asp Asp lie Leu Ala Asp Leu 
405 410 415 



Asp Gin Ala Leu Ala Ala Ala Ala Arg 
420 425 



<210> 23 

<211> 1296 

<212> DNA 

<213> Bordetella bronchiseptica 
<220> 

<221> CDS 

<222> (1) . . (1296) 

<223> 



<400> 23 

atg age gaa ccg aac caa ccc ate tgg egg ctg gag aee ate gee gta 4 8 

Met Ser Glu Pro Asn Gin Pro lie Trp Arg Leu Glu Thr lie Ala Val 
15 10 15 

cat ggg ggc tac egg ccc gae ccg ace acg cgc gcg gtg gcg gtg ccg 96 
His Gly Gly Tyr Arg Pro Asp Pro Thr Thr Arg Ala Val Ala Val Pro 
20 25 30 

ate tac cag ace gtg gee tat gcg ttc gae gae ace cag cat ggc gcg 144 
lie Tyr Gin Thr Val Ala Tyr Ala Phe Asp Asp Thr Gin His Gly Ala 
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35 40 45 

gac ctg ttc gac ctg aag gtg ccg ggc aat ate tac acc cgc ate atg 192 
Asp Leu Phe Asp Leu Lys Val Pro Gly Asn lie Tyr Thr Arg lie Met 
50 55 60 

aae eec aee aee gac gtg ctg gag cag cgc gtg gcg gcg ctg gaa tge 240 
Asn Pro Thr Thr Asp Val Leu Glu Gin Arg Val Ala Ala Leu Glu Cys 
65 70 75 80 

ggc gtg gcc gcg ctg gcg ctg gcc tec ggc cag gcg gcg gtg acc tat 288 
Gly Val Ala Ala Leu Ala Leu Ala Ser Gly Gin Ala Ala Val Thr Tyr 
85 90 95 

gcg ate ctg aee ate gee gag geg ggc gae aae ate gtg teg tee age 336 
Ala lie Leu Thr lie Ala Glu Ala Gly Asp Asn lie Val Ser Ser Ser 
100 105 110 

acg ctg tat ggc ggc acg tac aac ctg ttc gcc cac acg ctg ccg cag 384 
Thr Leu Tyr Gly Gly Thr Tyr Asn Leu Phe Ala His Thr Leu Pro Gin 
115 120 125 

tae ggc ate acg aee ege tte gee gat eeg ege aae etg get teg ttc 432 
Tyr Gly lie Thr Thr Arg Phe Ala Asp Pro Arg Asn Leu Ala Ser Phe 
130 135 140 

gag geg etg ate gac gag cgc aee aag gee att tte gee gag teg gtg 480 
Glu Ala Leu lie Asp Glu Arg Thr Lys Ala lie Phe Ala Glu Ser Val 
145 150 155 160 

ggc aat ccg ctg ggc aac gtc acc gac ate gcc gcg ctg gcc gag ate 528 
Gly Asn Pro Leu Gly Asn Val Thr Asp lie Ala Ala Leu Ala Glu lie 
165 170 175 

geg eae ege eat ggc gtg eeg ctg ate gte gae aae aeg gtg eeg teg 576 
Ala His Arg His Gly Val Pro Leu lie Val Asp Asn Thr Val Pro Ser 
180 185 190 

eec tac ctg ctg cgc ccc ate gag cac ggc gcc gac ate gtg gtg cag 624 
Pro Tyr Leu Leu Arg Pro lie Glu His Gly Ala Asp lie Val Val Gin 
195 200 205 

teg etc aee aag tae etg gge ggg eae ggc aee age etg ggc ggg gee 672 
Ser Leu Thr Lys Tyr Leu Gly Gly His Gly Thr Ser Leu Gly Gly Ala 
210 215 220 

ate ate gat teg ggc aag ttt ccc tgg gee gag cac aag geg ege tte 720 
lie lie Asp Ser Gly Lys Phe Pro Trp Ala Glu His Lys Ala Arg Phe 
225 230 235 240 

aag cgc ctg aac gag ccc gac gtg age tac cac ggc gtg gtc tac acc 768 
Lys Arg Leu Asn Glu Pro Asp Val Ser Tyr His Gly Val Val Tyr Thr 
245 250 255 

gag geg tte gge geg geg gee tat ate gge ege gee ege gtg gtg eeg 816 
Glu Ala Phe Gly Ala Ala Ala Tyr lie Gly Arg Ala Arg Val Val Pro 
260 265 270 

ctg cgc aat acc ggc gcg gcc att teg ccg ttc aac gcc ttc cag ate 864 
Leu Arg Asn Thr Gly Ala Ala lie Ser Pro Phe Asn Ala Phe Gin lie 
275 280 285 

ctg cag gge ate gag aeg etg geg etg cgc gtg gac ege ate gte gag 912 
Leu Gin Gly lie Glu Thr Leu Ala Leu Arg Val Asp Arg lie Val Glu 
290 295 300 

aac teg gtc aag gtg gee ggg ttc ctg cgc gae eat ccc aag gte gaa 960 
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Asn Ser Val Lys Val Ala Gly Phe Leu Arg Asp His Pro Lys Val Glu 
305 310 315 320 

tgg gtc aac tat gcc ggc ctg ccc gac cat gcc gac cat gcg ctg gtg 1008 
Trp Val Asn Tyr Ala Gly Leu Pro Asp His Ala Asp His Ala Leu Val 
325 330 335 

cgc aag tac atg ggc ggc aag gcc ccc ggc ctg ttc act ttc ggc gtg 1056 
Arg Lys Tyr Met Gly Gly Lys Ala Pro Gly Leu Phe Thr Phe Gly Val 
340 345 350 

aag ggc ggc cgc gag gcc ggc gcg cgc ttc cag gac gcc ttg cag ctg 1104 
Lys Gly Gly Arg Glu Ala Gly Ala Arg Phe Gin Asp Ala Leu Gin Leu 
355 360 365 

ttc acc cgc ctg gtg aac ate ggc gac gcc aag teg ctg gcc acg cac 1152 
Phe Thr Arg Leu Val Asn lie Gly Asp Ala Lys Ser Leu Ala Thr His 
370 375 380 

ccg get tec acc acg cac cgc cag etc aac ccc gaa gag etc gaa aag 1200 
Pro Ala Ser Thr Thr His Arg Gin Leu Asn Pro Glu Glu Leu Glu Lys 
385 390 395 400 

gcc ggc gtg cgc gag gaa acg gtg cgc ctg teg ate ggg ate gag eat 1248 
Ala Gly Val Arg Glu Glu Thr Val Arg Leu Ser lie Gly lie Glu His 
405 410 415 

ate gac gac ctg ate gcc gac ctg gaa cag gcg ctg gcg caa gtc tga 1296 
lie Asp Asp Leu lie Ala Asp Leu Glu Gin Ala Leu Ala Gin Val 
420 425 430 

<210> 24 
<211> 431 
<212> PRT 

<213> Bordetella bronchiseptica 



<400> 24 

Met Ser Glu Pro Asn Gin Pro lie Trp Arg Leu Glu Thr lie Ala Val 
15 10 15 



His Gly Gly Tyr Arg Pro Asp Pro Thr Thr Arg Ala Val Ala Val Pro 
20 25 30 



lie Tyr Gin Thr Val Ala Tyr Ala Phe Asp Asp Thr Gin His Gly Ala 
35 40 45 



Asp Leu Phe Asp Leu Lys Val Pro Gly Asn lie Tyr Thr Arg lie Met 
50 55 60 



Asn Pro Thr Thr Asp Val Leu Glu Gin Arg Val Ala Ala Leu Glu Cys 
65 70 75 80 



Gly Val Ala Ala Leu Ala Leu Ala Ser Gly Gin Ala Ala Val Thr Tyr 
85 90 95 
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Ala lie Leu Thr lie Ala Glu Ala Gly Asp Asn lie Val Ser Ser Ser 
100 105 110 



Thr Leu Tyr Gly Gly Thr Tyr Asn Leu Phe Ala His Thr Leu Pro Gin 
115 120 125 



Tyr Gly lie Thr Thr Arg Phe Ala Asp Pro Arg Asn Leu Ala Ser Phe 
130 135 140 



Glu Ala Leu lie Asp Glu Arg Thr Lys Ala lie Phe Ala Glu Ser Val 
145 150 155 160 



Gly Asn Pro Leu Gly Asn Val Thr Asp lie Ala Ala Leu Ala Glu lie 
165 170 175 



Ala His Arg His Gly Val Pro Leu lie Val Asp Asn Thr Val Pro Ser 
180 185 190 



Pro Tyr Leu Leu Arg Pro lie Glu His Gly Ala Asp lie Val Val Gin 
195 200 205 



Ser Leu Thr Lys Tyr Leu Gly Gly His Gly Thr Ser Leu Gly Gly Ala 
210 215 220 



lie lie Asp Ser Gly Lys Phe Pro Trp Ala Glu His Lys Ala Arg Phe 
225 230 235 240 



Lys Arg Leu Asn Glu Pro Asp Val Ser Tyr His Gly Val Val Tyr Thr 
245 250 255 



Glu Ala Phe Gly Ala Ala Ala Tyr lie Gly Arg Ala Arg Val Val Pro 
260 265 270 



Leu Arg Asn Thr Gly Ala Ala lie Ser Pro Phe Asn Ala Phe Gin lie 
275 280 285 



Leu Gin Gly lie Glu Thr Leu Ala Leu Arg Val Asp Arg lie Val Glu 
290 295 300 



Asn Ser Val Lys Val Ala Gly Phe Leu Arg Asp His Pro Lys Val Glu 
305 310 315 320 



Trp Val Asn Tyr Ala Gly Leu Pro Asp His Ala Asp His Ala Leu Val 
325 330 335 



Arg Lys Tyr Met Gly Gly Lys Ala Pro Gly Leu Phe Thr Phe Gly Val 
340 345 350 



Lys Gly Gly Arg Glu Ala Gly Ala Arg Phe Gin Asp Ala Leu Gin Leu 
355 360 365 
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Phe Thr Arg Leu Val Asn lie Gly Asp Ala Lys Ser Leu Ala Thr His 
370 375 380 



Pro Ala Ser Thr Thr His Arg Gin Leu Asn Pro Glu Glu Leu Glu Lys 
385 390 395 400 



Ala Gly Val Arg Glu Glu Thr Val Arg Leu Ser He Gly He Glu His 
405 410 415 



He Asp Asp Leu lie Ala Asp Leu Glu Gin Ala Leu Ala Gin Val 
420 425 430 



<210> 25 

<211> 1269 

<212> DNA 

<213> Nitrosomonas europaea 
<220> 

<221> CDS 

<222> (1) , . (1269) 

<223> 



<400> 25 

atg aaa egg gaa aca etc gee att eat gge ggt ttt gee ggc gat ccg 4 8 

Met Lys Arg Glu Thr Leu Ala He His Gly Gly Phe Ala Gly Asp Pro 
15 10 15 

cag act cat gca gtc gcg gtc ccc att tac cag acc acc age tac tat 96 
Gin Thr His Ala Val Ala Val Pro He Tyr Gin Thr Thr Ser Tyr Tyr 
20 25 30 

ttt gat gat act cag cac ggg get gat ttg ttt gat ctg aag gtg cag 144 
Phe Asp Asp Thr Gin His Gly Ala Asp Leu Phe Asp Leu Lys Val Gin 
35 40 45 

ggt aac ate tac aea ege ate atg aae eeg act act get gtc ctg gaa 192 
Gly Asn He Tyr Thr Arg He Met Asn Pro Thr Thr Ala Val Leu Glu 
50 55 60 

gaa aga gtg gcg tta ctg gaa gga gga gtg gga gcg ctg gee atg get 240 
Glu Arg Val Ala Leu Leu Glu Gly Gly Val Gly Ala Leu Ala Met Ala 
65 70 75 80 

tec ggc atg gee gee att aca gee tgt gtg cag act ctg gee agg gcg 288 
Ser Gly Met Ala Ala He Thr Ala Cys Val Gin Thr Leu Ala Arg Ala 
85 90 95 

ggc gac aac att ate tec acc age cag gtt tac ggt ggc acc tat aat 336 
Gly Asp Asn He He Ser Thr Ser Gin Val Tyr Gly Gly Thr Tyr Asn 
100 105 110 
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ttc ttt tgc cat acg ttg ccc aat ctg ggt att gaa gtt cgc atg gtg 384 
Phe Phe Cys His Thr Leu Pro Asn Leu Gly lie Glu Val Arg Met Val 
115 120 125 

gat ggt cgt aat ccg gcc get ttt gcc gat gcc ate gat gae aat aec 4 32 

Asp Gly Arg Asn Pro Ala Ala Phe Ala Asp Ala lie Asp Asp Asn Thr 
130 135 140 

aga atg att tat tgc gag teg ate gga aat ccg gee ggt aat gtg gtg 480 
Arg Met lie Tyr Cys Glu Ser lie Gly Asn Pro Ala Gly Asn Val Val 
145 150 155 160 

gat ate gee gea etg get gaa gtg geg eat gca gcg ggc gtg eeg etg 528 
Asp lie Ala Ala Leu Ala Glu Val Ala His Ala Ala Gly Val Pro Leu 
165 170 175 

gta gtg gae aat aee gta eea ace eeg gtg ett tgt egt cct tte gaa 576 
Val Val Asp Asn Thr Val Pro Thr Pro Val Leu Cys Arg Pro Phe Glu 
180 185 190 

cat ggt gcc gat ate gtc gtc cat gcg ctg ace aaa tac atg ggt ggt 624 
His Gly Ala Asp lie Val Val His Ala Leu Thr Lys Tyr Met Gly Gly 
195 200 205 

eae ggc aee age ate gge gga ate ate gtg gat tee ggc aag ttc ccc 672 
His Gly Thr Ser lie Gly Gly lie lie Val Asp Ser Gly Lys Phe Pro 
210 215 220 

tgg gaa ggc aac teg cgt ttt eca caa ttc aac caa cct gat ccc age 720 
Trp Glu Gly Asn Ser Arg Phe Pro Gin Phe Asn Gin Pro Asp Pro Ser 
225 230 235 240 

tat cac ggt gtg gtt tat gtg gat gca ttt ggt eeg get geg ttt ate 768 
Tyr His Gly Val Val Tyr Val Asp Ala Phe Gly Pro Ala Ala Phe lie 
245 250 255 

gge egt geg egt gtg gta eeg ttg ege aac atg gga gcg gea att tea 816 
Gly Arg Ala Arg Val Val Pro Leu Arg Asn Met Gly Ala Ala lie Ser 
260 265 270 

cct ttc aat tet ttt ctg att ctg caa ggt ate gaa ace ctg ccg ttg 8 64 

Pro Phe Asn Ser Phe Leu lie Leu Gin Gly lie Glu Thr Leu Pro Leu 
275 280 285 

agg atg gaa egg eat tgc ace aat gcg ctg gcg att gea egt tat etg 912 
Arg Met Glu Arg His Cys Thr Asn Ala Leu Ala lie Ala Arg Tyr Leu 
290 295 300 

caa agg cat ccc aaa gtc age tgg gtc aat ttt gcc ggc ett gaa gat 960 
Gin Arg His Pro Lys Val Ser Trp Val Asn Phe Ala Gly Leu Glu Asp 
305 310 315 320 

aac egt gat tac gca ctg gtg cag aaa tac atg gat ggc ggt att ccc 1008 
Asn Arg Asp Tyr Ala Leu Val Gin Lys Tyr Met Asp Gly Gly lie Pro 
325 330 335 

tea teg att etg agt ttt ggc ate aag ggc ggg cgc gag get tgt get 1056 
Ser Ser lie Leu Ser Phe Gly lie Lys Gly Gly Arg Glu Ala Cys Ala 
340 345 350 

cgc ttt atg gae aga ctg atg ctg ate aaa egg ctg gtc aac ate ggg 1104 
Arg Phe Met Asp Arg Leu Met Leu lie Lys Arg Leu Val Asn lie Gly 
355 360 365 

gat gcc aaa acg ctg gcc tgc cac ccg gcg acg ace ace cac cgt cag 1152 
Asp Ala Lys Thr Leu Ala Cys His Pro Ala Thr Thr Thr His Arg Gin 
370 375 380 



M/43128-PCT 



MetY 



48 



etc aat gat gaa gaa ctg gca aaa gcc ggt gtc agt get gat ctg gtg 1200 
Leu Asn Asp Glu Glu Leu Ala Lys Ala Gly Val Ser Ala Asp Leu Val 
385 390 395 400 

cgt tta tgt gtc ggc ate gag cat att gac gat ctg att gcc gat gta 1248 
Arg Leu Cys Val Gly lie Glu His lie Asp Asp Leu lie Ala Asp Val 
405 410 415 

gag eag get tte eag gat tag 1269 
Glu Gin Ala Phe Gin Asp 
420 

<210> 26 
<211> 422 
<212> PRT 

<213> Nitrosomonas europaea 



<400> 26 

Met Lys Arg Glu Thr Leu Ala lie His Gly Gly Phe Ala Gly Asp Pro 
15 10 15 



Gin Thr His Ala Val Ala Val Pro lie Tyr Gin Thr Thr Ser Tyr Tyr 
20 25 30 



Phe Asp Asp Thr Gin His Gly Ala Asp Leu Phe Asp Leu Lys Val Gin 
35 40 45 



Gly Asn lie Tyr Thr Arg lie Met Asn Pro Thr Thr Ala Val Leu Glu 
50 55 60 



Glu Arg Val Ala Leu Leu Glu Gly Gly Val Gly Ala Leu Ala Met Ala 
65 70 75 80 



Ser Gly Met Ala Ala lie Thr Ala Cys Val Gin Thr Leu Ala Arg Ala 
85 90 95 



Gly Asp Asn lie lie Ser Thr Ser Gin Val Tyr Gly Gly Thr Tyr Asn 
100 105 110 



Phe Phe Cys His Thr Leu Pro Asn Leu Gly lie Glu Val Arg Met Val 
115 120 125 



Asp Gly Arg Asn Pro Ala Ala Phe Ala Asp Ala lie Asp Asp Asn Thr 
130 135 140 



Arg Met lie Tyr Cys Glu Ser lie Gly Asn Pro Ala Gly Asn Val Val 
145 150 155 160 



Asp lie Ala Ala Leu Ala Glu Val Ala His Ala Ala Gly Val Pro Leu 
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165 170 175 



Val Val Asp Asn Thr Val Pro Thr Pro Val Leu Cys Arg Pro Phe Glu 
180 185 190 



His Gly Ala Asp lie Val Val His Ala Leu Thr Lys Tyr Met Gly Gly 
195 200 205 



His Gly Thr Ser lie Gly Gly lie lie Val Asp Ser Gly Lys Phe Pro 
210 215 220 



Trp Glu Gly Asn Ser Arg Phe Pro Gin Phe Asn Gin Pro Asp Pro Ser 
225 230 235 240 



Tyr His Gly Val Val Tyr Val Asp Ala Phe Gly Pro Ala Ala Phe lie 
245 250 255 



Gly Arg Ala Arg Val Val Pro Leu Arg Asn Met Gly Ala Ala lie Ser 
260 265 270 



Pro Phe Asn Ser Phe Leu lie Leu Gin Gly lie Glu Thr Leu Pro Leu 
275 280 285 



Arg Met Glu Arg His Cys Thr Asn Ala Leu Ala lie Ala Arg Tyr Leu 
290 295 300 



Gin Arg His Pro Lys Val Ser Trp Val Asn Phe Ala Gly Leu Glu Asp 
305 310 315 320 



Asn Arg Asp Tyr Ala Leu Val Gin Lys Tyr Met Asp Gly Gly lie Pro 
325 330 335 



Ser Ser lie Leu Ser Phe Gly lie Lys Gly Gly Arg Glu Ala Cys Ala 
340 345 350 



Arg Phe Met Asp Arg Leu Met Leu lie Lys Arg Leu Val Asn lie Gly 
355 360 365 



Asp Ala Lys Thr Leu Ala Cys His Pro Ala Thr Thr Thr His Arg Gin 
370 375 380 



Leu Asn Asp Glu Glu Leu Ala Lys Ala Gly Val Ser Ala Asp Leu Val 
385 390 395 400 



Arg Leu Cys Val Gly lie Glu His lie Asp Asp Leu lie Ala Asp Val 
405 410 415 



Glu Gin Ala Phe Gin Asp 
420 
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<210> 27 

<211> 1281 

<212> DNA 

<213> Sinorhizobium meliloti 



<220> 

<221> CDS 

<222> (1) . . (1281) 

<223> 



<400> 27 

atg aaa gcc gga ccc gga ttc age acg ctt gca att cac gcc ggg gcc 48 
Met Lys Ala Gly Pro Gly Phe Ser Thr Leu Ala lie His Ala Gly Ala 
15 10 15 

cag ccc gat ccg acg acc ggt gcg egg geg aeg ecg ate tat cag acg 96 
Gin Pro Asp Pro Thr Thr Gly Ala Arg Ala Thr Pro lie Tyr Gin Thr 
20 25 30 

acc age ttc gtc ttc aac gac acg gat cat gcg gcc gca etc ttc ggc 14 4 

Thr Ser Phe Val Phe Asn Asp Thr Asp His Ala Ala Ala Leu Phe Gly 
35 40 45 

etc cag caa ttc ggc aat ate tat acc ege ate atg aat ccg acg cag 192 
Leu Gin Gin Phe Gly Asn lie Tyr Thr Arg lie Met Asn Pro Thr Gin 
50 55 60 

gcg gtg ctg gag gag egg ate gcg gcg etc gaa ggc ggg acc gcc ggg 24 0 

Ala Val Leu Glu Glu Arg lie Ala Ala Leu Glu Gly Gly Thr Ala Gly 
65 70 75 80 

ctg gcc gtt tec teg ggg cat gcg gee cag ctg ctg gtt ttc cat acg 288 
Leu Ala Val Ser Ser Gly His Ala Ala Gin Leu Leu Val Phe His Thr 
85 90 95 

ate atg agg ccg ggt gac aat ttc gtt tec gcc aga cag ctt tac ggc 336 
lie Met Arg Pro Gly Asp Asn Phe Val Ser Ala Arg Gin Leu Tyr Gly 
100 105 110 

ggg teg gee aat cag ttc ggc eat gee ttc aag gee ttc gac tgg cag 384 
Gly Ser Ala Asn Gin Phe Gly His Ala Phe Lys Ala Phe Asp Trp Gin 
115 120 125 

gtc ege tgg gcc gat teg gcg gag ccc gaa age ttc gat geg cag ate 432 
Val Arg Trp Ala Asp Ser Ala Glu Pro Glu Ser Phe Asp Ala Gin lie 
130 135 140 

gac gaa ege acc aag gcg ate ttc ate gaa age etc gcc aat ecg ggc 480 
Asp Glu Arg Thr Lys Ala lie Phe lie Glu Ser Leu Ala Asn Pro Gly 
145 150 155 160 

ggc ace ttc gtc gac ata gee gca ate get gac gtt geg egg cga cac 528 
Gly Thr Phe Val Asp lie Ala Ala lie Ala Asp Val Ala Arg Arg His 

165 170 175 

gga ctg ccg etc ate gtc gac aat aeg atg geg acg ccc tat ctg atg 57 6 
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Gly Leu Pro Leu lie Val Asp Asn Thr Met Ala Thr Pro Tyr Leu Met 
180 185 190 

egg ccg etc gaa eae gge gee gat ate gtc gtc cat teg ete aee aag 624 
Arg Pro Leu Glu His Gly Ala Asp lie Val Val His Ser Leu Thr Lys 
195 200 205 

tte ate gge ggt eae gge aat teg atg gge gge ate ate gte gae ggc 672 
Phe lie Gly Gly His Gly Asn Ser Met Gly Gly lie lie Val Asp Gly 
210 215 220 

ggt acg ttc gac tgg teg aaa tec ggc aag tat eeg etg etg teg gag 720 
Gly Thr Phe Asp Trp Ser Lys Ser Gly Lys Tyr Pro Leu Leu Ser Glu 
225 230 235 240 

ccg agg cec gaa tat gge ggc gtc gtc etg eae cag gee ttc ggc aac 768 
Pro Arg Pro Glu Tyr Gly Gly Val Val Leu His Gin Ala Phe Gly Asn 
245 250 255 

ttc gcc ttc gee ate gee gca egg gta ttg ggt etg agg gac ttc ggt 816 
Phe Ala Phe Ala lie Ala Ala Arg Val Leu Gly Leu Arg Asp Phe Gly 
260 265 270 

eeg gee att teg eee tte aac gee tte etg ate eag aee gge gtc gag 864 
Pro Ala lie Ser Pro Phe Asn Ala Phe Leu lie Gin Thr Gly Val Glu 
275 280 285 

acg etg eeg etg agg atg eag ege eat tge gae aac geg etg gag gte 912 
Thr Leu Pro Leu Arg Met Gin Arg His Cys Asp Asn Ala Leu Glu Val 
290 295 300 

gcc aaa tgg etg aag gga eat gaa aag gtc tec tgg gtc ege tat tec 960 
Ala Lys Trp Leu Lys Gly His Glu Lys Val Ser Trp Val Arg Tyr Ser 

305 310 315 320 

ggg etc gaa gac gat eeg aac eae gca etg eag aaa ege tac teg ccg 1008 
Gly Leu Glu Asp Asp Pro Asn His Ala Leu Gin Lys Arg Tyr Ser Pro 
325 330 335 

aag ggg gcg gga gcc gtt ttc acc ttc ggg etc geg ggc gga tac gag 1056 
Lys Gly Ala Gly Ala Val Phe Thr Phe Gly Leu Ala Gly Gly Tyr Glu 
340 345 350 

gcg gga aag ege ttt gte gag gca etg gaa atg ttc tec cat ctt gcc 1104 
Ala Gly Lys Arg Phe Val Glu Ala Leu Glu Met Phe Ser His Leu Ala 
355 360 365 

aat ate gge gae acg egt teg etc gte ate eac ecc gca teg acc acg 1152 
Asn lie Gly Asp Thr Arg Ser Leu Val lie His Pro Ala Ser Thr Thr 
370 375 380 

eae egg eag etc acg ccg gag cag cag gte gee gca gge gee gga ecc 1200 
His Arg Gin Leu Thr Pro Glu Gin Gin Val Ala Ala Gly Ala Gly Pro 
385 390 395 400 



gac gtc ate egg ttg teg gte ggc ate gag gat gtg gcc gae ate att 
Asp Val lie Arg Leu Ser Val Gly lie Glu Asp Val Ala Asp lie lie 
405 410 415 



1248 



gcc gat etc gaa cag gcg etg ggc aag gcc tga 1281 
Ala Asp Leu Glu Gin Ala Leu Gly Lys Ala 
420 425 

<210> 28 
<211> 426 
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<212> PRT 

<213> Sinorhizobium meliloti 
<400> 28 

Met Lys Ala Gly Pro Gly Phe Ser Thr Leu Ala lie His Ala Gly Ala 
15 10 15 

Gin Pro Asp Pro Thr Thr Gly Ala Arg Ala Thr Pro He Tyr Gin Thr 
20 25 30 

Thr Ser Phe Val Phe Asn Asp Thr Asp His Ala Ala Ala Leu Phe Gly 
35 40 45 

Leu Gin Gin Phe Gly Asn He Tyr Thr Arg lie Met Asn Pro Thr Gin 
50 55 60 

Ala Val Leu Glu Glu Arg He Ala Ala Leu Glu Gly Gly Thr Ala Gly 
65 70 75 80 

Leu Ala Val Ser Ser Gly His Ala Ala Gin Leu Leu Val Phe His Thr 
85 90 95 

He Met Arg Pro Gly Asp Asn Phe Val Ser Ala Arg Gin Leu Tyr Gly 
100 105 110 

Gly Ser Ala Asn Gin Phe Gly His Ala Phe Lys Ala Phe Asp Trp Gin 
115 120 125 

Val Arg Trp Ala Asp Ser Ala Glu Pro Glu Ser Phe Asp Ala Gin He 
130 135 140 

Asp Glu Arg Thr Lys Ala He Phe He Glu Ser Leu Ala Asn Pro Gly 
145 150 ' 155 160 

Gly Thr Phe Val Asp He Ala Ala He Ala Asp Val Ala Arg Arg His 
165 170 175 

Gly Leu Pro Leu He Val Asp Asn Thr Met Ala Thr Pro Tyr Leu Met 
180 185 190 

Arg Pro Leu Glu His Gly Ala Asp He Val Val His Ser Leu Thr Lys 
195 200 205 

Phe He Gly Gly His Gly Asn Ser Met Gly Gly He He Val Asp Gly 
210 215 220 

Gly Thr Phe Asp Trp Ser Lys Ser Gly Lys Tyr Pro Leu Leu Ser Glu 
225 230 235 240 
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Pro Arg Pro Glu Tyr Gly Gly Val Val Leu His Gin Ala Phe Gly Asn 
245 250 255 

Phe Ala Phe Ala lie Ala Ala Arg Val Leu Gly Leu Arg Asp Phe Gly 
260 265 270 

Pro Ala lie Ser Pro Phe Asn Ala Phe Leu lie Gin Thr Gly Val Glu 
275 280 285 

Thr Leu Pro Leu Arg Met Gin Arg His Cys Asp Asn Ala Leu Glu Val 
290 295 300 

Ala Lys Trp Leu Lys Gly His Glu Lys Val Ser Trp Val Arg Tyr Ser 
305 310 315 320 

Gly Leu Glu Asp Asp Pro Asn His Ala Leu Gin Lys Arg Tyr Ser Pro 
325 330 335 

Lys Gly Ala Gly Ala Val Phe Thr Phe Gly Leu Ala Gly Gly Tyr Glu 
340 345 350 

Ala Gly Lys Arg Phe Val Glu Ala Leu Glu Met Phe Ser His Leu Ala 
355 360 365 

Asn lie Gly Asp Thr Arg Ser Leu Val lie His Pro Ala Ser Thr Thr 
370 375 380 

His Arg Gin Leu Thr Pro Glu Gin Gin Val Ala Ala Gly Ala Gly Pro 
385 390 395 400 

Asp Val lie Arg Leu Ser Val Gly lie Glu Asp Val Ala Asp lie He 
405 410 415 

Ala Asp Leu Glu Gin Ala Leu Gly Lys Ala 
420 425 

<210> 29 
<211> 1293 
<212> DNA 

<213> Thermotoga maritima 
<220> 

<221> CDS 

<222> (1) . . (1293) 

<223> 
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<400> 29 

atg gac tgg aag aaa tac ggt tac aac aca agg get ctt cac gca ggt 48 
Met Asp Trp Lys Lys Tyr Gly Tyr Asn Thr Arg Ala Leu His Ala Gly 
15 10 15 

tat gaa cca ccc gag cag gcc aca gga teg aga geg gte cct ata tat 96 
Tyr Glu Pro Pro Glu Gin Ala Thr Gly Ser Arg Ala Val Pro lie Tyr 
20 25 30 

caa acg act tct tac gtt ttc aga gac tct gat cac gcg gcg aga etc 144 
Gin Thr Thr Ser Tyr Val Phe Arg Asp Ser Asp His Ala Ala Arg Leu 
35 40 45 

ttc gca ctg gaa gaa cct ggg ttc ate tat aca agg att gga aat cct 192 
Phe Ala Leu Glu Glu Pro Gly Phe lie Tyr Thr Arg lie Gly Asn Pro 
50 55 60 

ace gte tea gtt ctt gaa gaa aga ata gee gee ctg gaa gaa ggg gtg 240 
Thr Val Ser Val Leu Glu Glu Arg lie Ala Ala Leu Glu Glu Gly Val 
65 70 75 80 

gga gcc tta gcg gtt gee agt gga caa gee get ata act tac gcc att 288 
Gly Ala Leu Ala Val Ala Ser Gly Gin Ala Ala lie Thr Tyr Ala lie 
85 90 95 

ttg aac ate gcg ggc cca gga gat gag ate gte age ggg age geg ctg 336 
Leu Asn lie Ala Gly Pro Gly Asp Glu lie Val Ser Gly Ser Ala Leu 
100 105 110 

tat ggg gga acg tac aat ctg ttc aga cac act etc tat aaa aaa tec 384 
Tyr Gly Gly Thr Tyr Asn Leu Phe Arg His Thr Leu Tyr Lys Lys Ser 
115 120 125 

ggc ate ate gtg aag ttt gtg gat gag aca gat cca aag aac ata gaa 432 
Gly lie lie Val Lys Phe Val Asp Glu Thr Asp Pro Lys Asn lie Glu 
130 135 140 

gag gee ate ace gag aaa aca aag gcg gtg tac ctt gaa act ate ggg 4 80 

Glu Ala lie Thr Glu Lys Thr Lys Ala Val Tyr Leu Glu Thr lie Gly 
145 150 155 160 

aat ccc ggt etc aca gtg ccg gac ttt gaa gcg ata gcg gag ate get 528 
Asn Pro Gly Leu Thr Val Pro Asp Phe Glu Ala lie Ala Glu lie Ala 
165 170 175 

cac aga cac ggt gtt eet ttg ata gtg gac aat acg gta get ccg tac 576 
His Arg His Gly Val Pro Leu lie Val Asp Asn Thr Val Ala Pro Tyr 
180 185 190 

ata ttc agg ccc ttc gaa cac ggt gcc gac ate gtt gtt tat teg gcc 624 
lie Phe Arg Pro Phe Glu His Gly Ala Asp lie Val Val Tyr Ser Ala 
195 200 205 

acg aaa ttc ate gga gga cac gga aca teg ata ggc ggt etc ate gta 672 
Thr Lys Phe lie Gly Gly His Gly Thr Ser lie Gly Gly Leu lie Val 
210 215 220 

gac age gga aaa ttc gac tgg acg aac gga aag ttt cca gaa etc gtg 720 
Asp Ser Gly Lys Phe Asp Trp Thr Asn Gly Lys Phe Pro Glu Leu Val 
225 230 235 240 

gaa cca gat ccc age tac cac ggt gtg agt tat gtg gag acg ttc aaa 7 68 

Glu Pro Asp Pro Ser Tyr His Gly Val Ser Tyr Val Glu Thr Phe Lys 
245 250 255 
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gaa gca gcc tac ata gca aaa tgt aga acc cag ctt ttg agg gac ctg 816 

Glu Ala Ala Tyr lie Ala Lys Cys Arg Thr Gin Leu Leu Arg Asp Leu 
260 265 270 

gga age tgt atg age ceg ttc aae geg ttt ctg tte ate cte gga ctt 864 

Gly Ser Cys Met Ser Pro Phe Asn Ala Phe Leu Phe lie Leu Gly Leu 
275 280 285 

gaa acc etc age ttg agg atg aag aaa cac tgt gaa aac gca ctg aag 912 

Glu Thr Leu Ser Leu Arg Met Lys Lys His Cys Glu Asn Ala Leu Lys 
290 295 300 

ate gtt gaa ttt ctg aaa teg cat cec gee gtg age tgg gtc aac tat 960 

lie Val Glu Phe Leu Lys Ser His Pro Ala Val Ser Trp Val Asn Tyr 
305 310 315 320 

ccg ata get gaa ggc aat aaa acc aga gaa aat geg ctg aaa tac etc 1008 

Pro lie Ala Glu Gly Asn Lys Thr Arg Glu Asn Ala Leu Lys Tyr Leu 

325 330 335 

aaa gaa gga tac ggt geg att gta acg tte ggt gtg aaa ggc gga aaa 1056 

Lys Glu Gly Tyr Gly Ala lie Val Thr Phe Gly Val Lys Gly Gly Lys 
340 345 350 

gag geg gga aag aag ttc ata gac agt etc aca etc att tec cac etc 1104 

Glu Ala Gly Lys Lys Phe lie Asp Ser Leu Thr Leu lie Ser His Leu 
355 360 365 

gcc aac att ggt gat gca aga act ctg get att cat cec get teg aca 1152 

Ala Asn lie Gly Asp Ala Arg Thr Leu Ala lie His Pro Ala Ser Thr 
370 375 380 

ace cat cag cag etc acg gaa gaa gag cag ttg aaa acg ggt gtt act 1200 

Thr His Gin Gin Leu Thr Glu Glu Glu Gin Leu Lys Thr Gly Val Thr 
385 390 395 400 

ccg gat atg ata aga ttg tet gtt gga ata gaa gat gtg gaa gat ate 1248 

Pro Asp Met lie Arg Leu Ser Val Gly lie Glu Asp Val Glu Asp lie 

405 410 415 

ata gee gat ctg gat cag get etc aga aaa tet cag gag gga tga 1293 

lie Ala Asp Leu Asp Gin Ala Leu Arg Lys Ser Gin Glu Gly 
420 425 430 

<210> 30 
<211> 430 
<212> PRT 

<213> Thermotoga maritima 



<400> 30 

Met Asp Trp Lys Lys Tyr Gly Tyr Asn Thr Arg Ala Leu His Ala Gly 
15 10 15 



Tyr Glu Pro Pro Glu Gin Ala Thr Gly Ser Arg Ala Val Pro lie Tyr 
20 25 30 



Gin Thr Thr Ser Tyr Val Phe Arg Asp Ser Asp His Ala Ala Arg Leu 
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35 40 45 



Phe Ala Leu Glu Glu Pro Gly Phe lie Tyr Thr Arg lie Gly Asn Pro 
50 55 60 



Thr Val Ser Val Leu Glu Glu Arg lie Ala Ala Leu Glu Glu Gly Val 
65 70 75 80 



Gly Ala Leu Ala Val Ala Ser Gly Gin Ala Ala He Thr Tyr Ala He 
85 90 95 



Leu Asn He Ala Gly Pro Gly Asp Glu He Val Ser Gly Ser Ala Leu 
100 105 110 



Tyr Gly Gly Thr Tyr Asn Leu Phe Arg His Thr Leu Tyr Lys Lys Ser 
115 120 125 



Gly He He Val Lys Phe Val Asp Glu Thr Asp Pro Lys Asn He Glu 
130 135 140 



Glu Ala He Thr Glu Lys Thr Lys Ala Val Tyr Leu Glu Thr He Gly 
145 150 155 160 



Asn Pro Gly Leu Thr Val Pro Asp Phe Glu Ala He Ala Glu He Ala 
165 170 175 



His Arg His Gly Val Pro Leu He Val Asp Asn Thr Val Ala Pro Tyr 
180 185 190 



He Phe Arg Pro Phe Glu His Gly Ala Asp He Val Val Tyr Ser Ala 
195 200 205 



Thr Lys Phe He Gly Gly His Gly Thr Ser He Gly Gly Leu He Val 
210 215 220 



Asp Ser Gly Lys Phe Asp Trp Thr Asn Gly Lys Phe Pro Glu Leu Val 
225 230 235 240 



Glu Pro Asp Pro Ser Tyr His Gly Val Ser Tyr Val Glu Thr Phe Lys 
245 250 255 



Glu Ala Ala Tyr He Ala Lys Cys Arg Thr Gin Leu Leu Arg Asp Leu 
260 265 270 



Gly Ser Cys Met Ser Pro Phe Asn Ala Phe Leu Phe He Leu Gly Leu 
275 280 285 



Glu Thr Leu Ser Leu Arg Met Lys Lys His Cys Glu Asn Ala Leu Lys 
290 295 300 
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lie Val Glu Phe Leu Lys Ser His Pro Ala Val Ser Trp Val Asn Tyr 
305 310 315 320 



Pro lie Ala Glu Gly Asn Lys Thr Arg Glu Asn Ala Leu Lys Tyr Leu 
325 330 335 



Lys Glu Gly Tyr Gly Ala He Val Thr Phe Gly Val Lys Gly Gly Lys 
340 345 350 



Glu Ala Gly Lys Lys Phe He Asp Ser Leu Thr Leu He Ser His Leu 
355 360 365 



Ala Asn He Gly Asp Ala Arg Thr Leu Ala He His Pro Ala Ser Thr 
370 375 380 



Thr His Gin Gin Leu Thr Glu Glu Glu Gin Leu Lys Thr Gly Val Thr 
385 390 395 400 



Pro Asp Met He Arg Leu Ser Val Gly He Glu Asp Val Glu Asp He 
405 410 415 



He Ala Asp Leu Asp Gin Ala Leu Arg Lys Ser Gin Glu Gly 
420 425 430 



<210> 31 

<211> 1314 

<212> DNA 

<213> Streptococcus mutans 
<220> 

<221> CDS 

<222> (1) . . (1314) 

<223> 



<400> 31 

atg gag eta att aat aat aaa agg aga get tec atg act ega gaa ttt 48 

Met Glu Leu He Asn Asn Lys Arg Arg Ala Ser Met Thr Arg Glu Phe 
15 10 15 

tct ttt gaa act tta caa tta cat gcg gga caa agt gtt gat cct aca 96 
Ser Phe Glu Thr Leu Gin Leu His Ala Gly Gin Ser Val Asp Pro Thr 
20 25 30 

aca aaa teg cgt gca gta cea ate tat cag aeg act tec tat gtg ttt 144 
Thr Lys Ser Arg Ala Val Pro He Tyr Gin Thr Thr Ser Tyr Val Phe 
35 40 45 

aat gat gca caa gat get gaa gat tct ttt gca ctt cgt aca ccc ggc 192 
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Asn Asp Ala Gin Asp Ala Glu Asp Ser Phe Ala Leu Arg Thr Pro Gly 

50 55 60 

aat att tat acg egg ate aet aat ecg act aca gee gtt ttt gaa gaa 240 

Asn lie Tyr Thr Arg lie Thr Asn Pro Thr Thr Ala Val Phe Glu Glu 

65 70 75 80 

egg atg gee get ctt gaa ggt ggt gtc ggt gca ctg gca aca get tct 288 

Arg Met Ala Ala Leu Glu Gly Gly Val Gly Ala Leu Ala Thr Ala Ser 

85 90 95 

ggt atg gea gea gta aet tat att gee ttg get ett get eat gea ggt 336 

Gly Met Ala Ala Val Thr Tyr lie Ala Leu Ala Leu Ala His Ala Gly 

100 105 110 

gat eat att gtg tea gea geg aea gtt tae ggt gge aet ttt aat ett 384 

Asp His lie Val Ser Ala Ala Thr Val Tyr Gly Gly Thr Phe Asn Leu 

115 120 125 

ctt aag gaa act tta cct cge tat gge att act aca agt ttt gtt gat 432 

Leu Lys Glu Thr Leu Pro Arg Tyr Gly lie Thr Thr Ser Phe Val Asp 

130 135 140 

gtt get aat tte get gaa att gaa geg get att aea gae aag act aag 480 

Val Ala Asn Phe Ala Glu lie Glu Ala Ala lie Thr Asp Lys Thr Lys 

145 150 155 160 

ttt att ate get gaa acg tta gga aat cct ctt gga aat ate get gat 528 

Phe lie lie Ala Glu Thr Leu Gly Asn Pro Leu Gly Asn lie Ala Asp 

165 170 175 

ctt gaa aaa tta get gag att gee eat ega eat get att cce ttg gtt 576 

Leu Glu Lys Leu Ala Glu lie Ala His Arg His Ala lie Pro Leu Val 

180 185 190 

att gat aat ace ttt ggt aet cct tat ttg ctt aat gtc tte tct tae 624 

lie Asp Asn Thr Phe Gly Thr Pro Tyr Leu Leu Asn Val Phe Ser Tyr 

195 200 205 

ggt gtt gat att get gtt cat tct gee act aaa ttt ate ggt gga cat 672 

Gly Val Asp lie Ala Val His Ser Ala Thr Lys Phe lie Gly Gly His 

210 215 220 

ggg aea tct att gge ggt gtc att gtt gat tct gga aac ttt gat tgg 720 

Gly Thr Ser lie Gly Gly Val lie Val Asp Ser Gly Asn Phe Asp Trp 

225 230 235 240 

gaa aaa tct gga aaa tte cea caa ttt gta gaa cca gat cct tec tat 7 68 

Glu Lys Ser Gly Lys Phe Pro Gin Phe Val Glu Pro Asp Pro Ser Tyr 

245 250 255 

cat gae att agt tat aca egt gat att gga aaa gca get ttt gta aet 816 

His Asp lie Ser Tyr Thr Arg Asp lie Gly Lys Ala Ala Phe Val Thr 

260 265 270 

geg gtg egt acg caa ctg ctg cgt gat aca gge gee tgc ctt tea cct 864 

Ala Val Arg Thr Gin Leu Leu Arg Asp Thr Gly Ala Cys Leu Ser Pro 

275 280 285 

tte aat gee ttt ctt ttg eta caa ggt eta gaa ace tta tea ctt cgt 912 

Phe Asn Ala Phe Leu Leu Leu Gin Gly Leu Glu Thr Leu Ser Leu Arg 

290 295 300 

gtt gag cgt cat gtg gaa aat get aag aaa att geg tae tat ctg gaa 960 

Val Glu Arg His Val Glu Asn Ala Lys Lys lie Ala Tyr Tyr Leu Glu 

305 310 315 320 
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aat cat cct aaa gtc aca aaa gtt aat tat get agt ttg cca tea agt 1008 
Asn His Pro Lys Val Thr Lys Val Asn Tyr Ala Ser Leu Pro Ser Ser 
325 330 335 

cct tat tat gac ttg get caa aaa tac ttg cca aaa gga get agt tet 1056 
Pro Tyr Tyr Asp Leu Ala Gin Lys Tyr Leu Pro Lys Gly Ala Ser Ser 
340 345 350 

ate ttt act ttt aat gtt gca ggc agt gcg aaa gee get ege gag gte 1104 
lie Phe Thr Phe Asn Val Ala Gly Ser Ala Lys Ala Ala Arg Glu Val 
355 360 365 

att gac agt ctt gaa ate ttt tet gat ttg gcg aat gtt get gat gcc 1152 
lie Asp Ser Leu Glu lie Phe Ser Asp Leu Ala Asn Val Ala Asp Ala 
370 375 380 

aaa tea eta gtt gtt cat ccg gca aca ace act cat ggt caa atg act 1200 
Lys Ser Leu Val Val His Pro Ala Thr Thr Thr His Gly Gin Met Thr 
385 390 395 400 

gaa gaa gat eta ega get tgc ggt att gaa cct gag caa ate cgt gtt 1248 
Glu Glu Asp Leu Arg Ala Cys Gly lie Glu Pro Glu Gin lie Arg Val 

405 410 415 

tet att ggt ttg gaa aat get gat gac tta ate gaa gat ttg ege eta 1296 
Ser lie Gly Leu Glu Asn Ala Asp Asp Leu lie Glu Asp Leu Arg Leu 
420 425 430 

gca ctt gaa aaa ata taa 1314 
Ala Leu Glu Lys lie 
435 

<210> 32 

<211> 437 

<212> PRT 

<213> Streptococcus mutans 



<400> 32 

Met Glu Leu lie Asn Asn Lys Arg Arg Ala Ser Met Thr Arg Glu Phe 
15 10 15 



Ser Phe Glu Thr Leu Gin Leu His Ala Gly Gin Ser Val Asp Pro Thr 
20 25 30 



Thr Lys Ser Arg Ala Val Pro lie Tyr Gin Thr Thr Ser Tyr Val Phe 
35 40 45 



Asn Asp Ala Gin Asp Ala Glu Asp Ser Phe Ala Leu Arg Thr Pro Gly 
50 55 60 



Asn lie Tyr Thr Arg lie Thr Asn Pro Thr Thr Ala Val Phe Glu Glu 
65 70 75 80 



Arg Met Ala Ala Leu Glu Gly Gly Val Gly Ala Leu Ala Thr Ala Ser 
85 90 95 
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Gly Met Ala Ala Val Thr Tyr lie Ala Leu Ala Leu Ala His Ala Gly 
100 105 110 



Asp His lie Val Ser Ala Ala Thr Val Tyr Gly Gly Thr Phe Asn Leu 
115 120 125 



Leu Lys Glu Thr Leu Pro Arg Tyr Gly lie Thr Thr Ser Phe Val Asp 
130 135 140 



Val Ala Asn Phe Ala Glu lie Glu Ala Ala lie Thr Asp Lys Thr Lys 
145 150 155 160 



Phe lie lie Ala Glu Thr Leu Gly Asn Pro Leu Gly Asn lie Ala Asp 
165 170 175 



Leu Glu Lys Leu Ala Glu lie Ala His Arg His Ala lie Pro Leu Val 
180 185 190 



lie Asp Asn Thr Phe Gly Thr Pro Tyr Leu Leu Asn Val Phe Ser Tyr 
195 200 205 



Gly Val Asp lie Ala Val His Ser Ala Thr Lys Phe lie Gly Gly His 
210 215 220 



Gly Thr Ser lie Gly Gly Val lie Val Asp Ser Gly Asn Phe Asp Trp 
225 230 235 240 



Glu Lys Ser Gly Lys Phe Pro Gin Phe Val Glu Pro Asp Pro Ser Tyr 
245 250 255 



His Asp lie Ser Tyr Thr Arg Asp lie Gly Lys Ala Ala Phe Val Thr 
260 265 270 



Ala Val Arg Thr Gin Leu Leu Arg Asp Thr Gly Ala Cys Leu Ser Pro 
275 280 285 



Phe Asn Ala Phe Leu Leu Leu Gin Gly Leu Glu Thr Leu Ser Leu Arg 
290 295 300 



Val Glu Arg His Val Glu Asn Ala Lys Lys lie Ala Tyr Tyr Leu Glu 
305 310 315 320 



Asn His Pro Lys Val Thr Lys Val Asn Tyr Ala Ser Leu Pro Ser Ser 
325 330 335 



Pro Tyr Tyr Asp Leu Ala Gin Lys Tyr Leu Pro Lys Gly Ala Ser Ser 
340 345 350 



lie Phe Thr Phe Asn Val Ala Gly Ser Ala Lys Ala Ala Arg Glu Val 
M/43128-PCT 
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355 360 365 



lie Asp Ser Leu Glu lie Phe Ser Asp Leu Ala Asn Val Ala Asp Ala 
370 375 380 



Lys Ser Leu Val Val His Pro Ala Thr Thr Thr His Gly Gin Met Thr 
385 390 395 400 



Glu Glu Asp Leu Arg Ala Cys Gly lie Glu Pro Glu Gin lie Arg Val 
405 410 415 



Ser lie Gly Leu Glu Asn Ala Asp Asp Leu lie Glu Asp Leu Arg Leu 
420 425 430 



Ala Leu Glu Lys lie 
435 



<210> 33 

<211> 1431 

<212> DNA 

<213> Burkholderia cepacia 

<220> 

<221> CDS 

<222> (1) . . (1431) 

<223> 



<400> 33 

ttg aag cgc cgc acg ccg gtg ata gga tgg ccg cca ctt tea cct ttc 48 

Leu Lys Arg Arg Thr Pro Val lie Gly Trp Pro Pro Leu Ser Pro Phe 

15 10 15 

gcg agg ccg tec gtg gcc ccg ccg ccc age atg tec geg aac egt ttc 96 
Ala Arg Pro Ser Val Ala Pro Pro Pro Ser Met Ser Ala Asn Arg Phe 
20 25 30 

gac acg ctt gcg ctg cac gcc ggc get get ccc gac ccg ace acc gge 144 
Asp Thr Leu Ala Leu His Ala Gly Ala Ala Pro Asp Pro Thr Thr Gly 
35 40 45 

geg cgc gee acg ccg att tae eag act aee teg ttt teg ttc cgc gat 192 
Ala Arg Ala Thr Pro lie Tyr Gin Thr Thr Ser Phe Ser Phe Arg Asp 
50 55 60 

tec gac cac gee gcg geg etc ttc aat atg gag cgc gcc ggt cat gtt 240 
Ser Asp His Ala Ala Ala Leu Phe Asn Met Glu Arg Ala Gly His Val 
65 70 75 80 

tat teg cgc att teg aac ccg acc gtg gcc gtg ttc gag gaa cgc gtg 288 
Tyr Ser Arg lie Ser Asn Pro Thr Val Ala Val Phe Glu Glu Arg Val 
85 90 95 
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gcc gcg ctg gaa aac ggc gcg ggc gcg ate ggc acg gca age ggc cag 336 
Ala Ala Leu Glu Asn Gly Ala Gly Ala He Gly Thr Ala Ser Gly Gin 
100 105 110 

gcg gcc ctg cat ctg gcc att gcc acg ctg atg ggc gcg ggt teg cat 384 
Ala Ala Leu His Leu Ala He Ala Thr Leu Met Gly Ala Gly Ser His 
115 120 125 

ate gte gee tee age geg etg tae gge gge teg eae aat ctg etg cac 4 32 

He Val Ala Ser Ser Ala Leu Tyr Gly Gly Ser His Asn Leu Leu His 
130 135 140 

tac acg ttg egg cgc ttc ggc ate gag acg act ttc gte aaa ccc ggc 480 
Tyr Thr Leu Arg Arg Phe Gly He Glu Thr Thr Phe Val Lys Pro Gly 
145 150 155 160 

gae etg gae gcg tgg ege gee geg etg ege eea aae aeg egg ctg ctg 528 
Asp Leu Asp Ala Trp Arg Ala Ala Leu Arg Pro Asn Thr Arg Leu Leu 
165 170 175 

ttc ggc gag acg etc ggc aat ccg ggg etc gae gtg etc gat ate gcc 576 
Phe Gly Glu Thr Leu Gly Asn Pro Gly Leu Asp Val Leu Asp He Ala 
180 185 190 

gcc gte gcg cag ate gcg cat gag cac cgc gtg ccg ctg ctg gte gae 624 
Ala Val Ala Gin He Ala His Glu His Arg Val Pro Leu Leu Val Asp 
195 200 205 

teg ace ttc ace aea ect tae etg etc aaa ccg ttc gaa eat gge geg 672 
Ser Thr Phe Thr Thr Pro Tyr Leu Leu Lys Pro Phe Glu His Gly Ala 
210 215 220 

gae ttc gte tat eae teg gee ace aaa ttc etc ggc ggc cac ggc acg 720 
Asp Phe Val Tyr His Ser Ala Thr Lys Phe Leu Gly Gly His Gly Thr 
225 230 235 240 

aeg ate gge gge gtg etg gtg gae gge gge aeg ttc gae ttc gae gee 7 68 

Thr He Gly Gly Val Leu Val Asp Gly Gly Thr Phe Asp Phe Asp Ala 
245 250 255 

teg ggg cgc ttc ccc gaa ttc ace gaa ect tac gae gge ttt cac ggc 816 
Ser Gly Arg Phe Pro Glu Phe Thr Glu Pro Tyr Asp Gly Phe His Gly 
260 265 270 

atg gtg ttc gcc gag gag age ace gte gcg ccg ttt ctg ctg cga gca 864 
Met Val Phe Ala Glu Glu Ser Thr Val Ala Pro Phe Leu Leu Arg Ala 
275 280 285 

ege ege gag ggg etg ege gae tte gge gea tge etg eat ccg eaa gee 912 
Arg Arg Glu Gly Leu Arg Asp Phe Gly Ala Cys Leu His Pro Gin Ala 
290 295 300 

gca tgg eaa etg etg eaa gge ate gag acg ctg ccg ttg cga atg gaa 960 
Ala Trp Gin Leu Leu Gin Gly He Glu Thr Leu Pro Leu Arg Met Glu 
305 310 315 320 

egg eae gtt gee aae aeg ege egg gtg gte gag tte etc gee ggt eae 1008 
Arg His Val Ala Asn Thr Arg Arg Val Val Glu Phe Leu Ala Gly His 
325 330 335 

gcc gcg gte ggg gcc gte gcc tat ccg gaa ctg ccc acg cac ccc gae 1056 
Ala Ala Val Gly Ala Val Ala Tyr Pro Glu Leu Pro Thr His Pro Asp 
340 345 350 

cac gcg etc gcg aag egg ctg ctg ccg cgc ggc gcc ggt gcc gtg tte 1104 
His Ala Leu Ala Lys Arg Leu Leu Pro Arg Gly Ala Gly Ala Val Phe 
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355 360 365 

age ttc gat ctg cgc ggc gac cgc gcc gcc gga cgc age ttt ate gaa 1152 
Ser Phe Asp Leu Arg Gly Asp Arg Ala Ala Gly Arg Ser Phe lie Glu 

370 375 380 

gcg etc teg etg tte teg eat ete geg aae gtg gge gac geg cgc teg 1200 
Ala Leu Ser Leu Phe Ser His Leu Ala Asn Val Gly Asp Ala Arg Ser 
385 390 395 400 

ete gtg ate eat eec gee teg aee aee eae ttt ege atg gac gee get 124 8 

Leu Val lie His Pro Ala Ser Thr Thr His Phe Arg Met Asp Ala Ala 
405 410 415 

gee ett gcc gcg gcc ggt ate gcc gaa ggc acg ate cgc etc teg ate 1296 
Ala Leu Ala Ala Ala Gly lie Ala Glu Gly Thr lie Arg Leu 'Ser lie 
420 425 430 

gge ete gaa gat eee gae gat etg ate gae gat ete aag ege geg eta 134 4 

Gly Leu Glu Asp Pro Asp Asp Leu lie Asp Asp Leu Lys Arg Ala Leu 
435 440 445 

aag gcc gea eag aaa gcg ggc agt teg age gca gcg cac ggc gge gea 1392 
Lys Ala Ala Gin Lys Ala Gly Ser Ser Ser Ala Ala His Gly Gly Ala 

450 455 460 

tec ggc agt gcc gcc caa ccc ege eeg gag tec gca tga 1431 
Ser Gly Ser Ala Ala Gin Pro Arg Pro Glu Ser Ala 
465 470 475 

<210> 34 

<211> 476 

<212> PRT 

<213> Burkholderia cepacia 



<400> 34 

Leu Lys Arg Arg Thr Pro Val lie Gly Trp Pro Pro Leu Ser Pro Phe 
15 10 15 



Ala Arg Pro Ser Val Ala Pro Pro Pro Ser Met Ser Ala Asn Arg Phe 
20 25 30 



Asp Thr Leu Ala Leu His Ala Gly Ala Ala Pro Asp Pro Thr Thr Gly 
35 40 45 



Ala Arg Ala Thr Pro lie Tyr Gin Thr Thr Ser Phe Ser Phe Arg Asp 
50 55 60 



Ser Asp His Ala Ala Ala Leu Phe Asn Met Glu Arg Ala Gly His Val 
65 70 75 80 



Tyr Ser Arg lie Ser Asn Pro Thr Val Ala Val Phe Glu Glu Arg Val 
85 90 95 
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Ala Ala Leu Glu Asn Gly Ala Gly Ala lie Gly Thr Ala Ser Gly Gin 
100 105 110 



Ala Ala Leu His Leu Ala lie Ala Thr Leu Met Gly Ala Gly Ser His 
115 120 125 



lie Val Ala Ser Ser Ala Leu Tyr Gly Gly Ser His Asn Leu Leu His 
130 135 140 



Tyr Thr Leu Arg Arg Phe Gly lie Glu Thr Thr Phe Val Lys Pro Gly 
145 150 155 160 



Asp Leu Asp Ala Trp Arg Ala Ala Leu Arg Pro Asn Thr Arg Leu Leu 
165 170 175 



Phe Gly Glu Thr Leu Gly Asn Pro Gly Leu Asp Val Leu Asp lie Ala 
180 185 190 



Ala Val Ala Gin lie Ala His Glu His Arg Val Pro Leu Leu Val Asp 
195 200 205 



Ser Thr Phe Thr Thr Pro Tyr Leu Leu Lys Pro Phe Glu His Gly Ala 
210 215 220 



Asp Phe Val Tyr His Ser Ala Thr Lys Phe Leu Gly Gly His Gly Thr 
225 230 235 240 



Thr lie Gly Gly Val Leu Val Asp Gly Gly Thr Phe Asp Phe Asp Ala 
245 250 255 



Ser Gly Arg Phe Pro Glu Phe Thr Glu Pro Tyr Asp Gly Phe His Gly 
260 265 270 



Met Val Phe Ala Glu Glu Ser Thr Val Ala Pro Phe Leu Leu Arg Ala 
275 280 285 



Arg Arg Glu Gly Leu Arg Asp Phe Gly Ala Cys Leu His Pro Gin Ala 
290 295 300 



Ala Trp Gin Leu Leu Gin Gly lie Glu Thr Leu Pro Leu Arg Met Glu 
305 310 315 320 



Arg His Val Ala Asn Thr Arg Arg Val Val Glu Phe Leu Ala Gly His 
325 330 335 



Ala Ala Val Gly Ala Val Ala Tyr Pro Glu Leu Pro Thr His Pro Asp 
340 345 350 



His Ala Leu Ala Lys Arg Leu Leu Pro Arg Gly Ala Gly Ala Val Phe 
355 360 365 
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Ser Phe Asp Leu Arg Gly Asp Arg Ala Ala Gly Arg Ser Phe lie Glu 
370 375 380 



Ala Leu Ser Leu Phe Ser His Leu Ala Asn Val Gly Asp Ala Arg Ser 
385 390 395 400 



Leu Val lie His Pro Ala Ser Thr Thr His Phe Arg Met Asp Ala Ala 
405 410 415 



Ala Leu Ala Ala Ala Gly lie Ala Glu Gly Thr lie Arg Leu Ser lie 
420 425 430 



Gly Leu Glu Asp Pro Asp Asp Leu lie Asp Asp Leu Lys Arg Ala Leu 
435 440 445 



Lys Ala Ala Gin Lys Ala Gly Ser Ser Ser Ala Ala His Gly Gly Ala 
450 455 460 



Ser Gly Ser Ala Ala Gin Pro Arg Pro Glu Ser Ala 
465 470 475 



<210> 35 

<211> 1722 

<212> DNA 

<213> Deinococcus radiodurans 
<220> 

<221> CDS 

<222> (1) . . (1722) 

<223> 



<400> 35 

gtg gcc ttc ccg tgc ggt cag gcg ggg aac aag ata aca agg ccg ggc 4 8 

Val Ala Phe Pro Cys Gly Gin Ala Gly Asn Lys lie Thr Arg Pro Gly 
15 10 15 

caa tgt gtc aac ggg ggc agg gca cgc tea gcc ccg tct aag ttt cgc 96 
Gin Cys Val Asn Gly Gly Arg Ala Arg Ser Ala Pro Ser Lys Phe Arg 
20 25 30 

ctt gac CGC tta ccc gcc tec gcg eta ctt ttt gag gag etc ccg cag 14 4 

Leu Asp Pro Leu Pro Ala Ser Ala Leu Leu Phe Glu Glu Leu Pro Gin 
35 40 45 

cag gag cca ccc act tea gag cgc ccg aga gac ctg get ega cga egg 192 
Gin Glu Pro Pro Thr Ser Glu Arg Pro Arg Asp Leu Ala Arg Arg Arg 
50 55 60 

cgc ggc aac egg ace eea tea egt eae ggt gee aag gee age ccc ctg 240 

M/43128-PCT MetY 
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Arg Gly Asn Arg Thr Pro Ser Arg His Gly Ala Lys Ala Ser Pro Leu 
65 70 75 80 

ggc gtg tea acg atg age egc egg geg gga eea age ggg aag gee aeg 288 
Gly Val Ser Thr Met Ser Arg Arg Ala Gly Pro Ser Gly Lys Ala Thr 
85 90 95 

egg atg aeg ata ttc aag tgt ccc tte teg att eae age agg cag ggg 336 
Arg Met Thr lie Phe Lys Cys Pro Phe Ser lie His Ser Arg Gin Gly 
100 105 110 

gag tge egt gac tgg cgc ccc cga acc tgc ttc ccc cga gga gee gcc 384 
Glu Cys Arg Asp Trp Arg Pro Arg Thr Cys Phe Pro Arg Gly Ala Ala 
115 120 125 

acc atg acc gat acc aaa eag eeg cag cct ctg cac ttc gag acc ttg 432 
Thr Met Thr Asp Thr Lys Gin Pro Gin Pro Leu His Phe Glu Thr Leu 
130 135 140 

cag gtg cac gcc gga caa cgc ccc gac ccc gtg acc gga gcg cag caa 480 
Gin Val His Ala Gly Gin Arg Pro Asp Pro Val Thr Gly Ala Gin Gin 
145 150 155 160 

aeg eee ate tae gee acc aac tec tae gtg tte gag teg ccc gag cac 528 
Thr Pro lie Tyr Ala Thr Asn Ser Tyr Val Phe Glu Ser Pro Glu His 
165 170 175 

gcc gee gac etc ttc ggg etg egg caa tte ggc aac ate tae age cgc 576 
Ala Ala Asp Leu Phe Gly Leu Arg Gin Phe Gly Asn lie Tyr Ser Arg 
180 185 190 

ate atg aac ccc acc aac gac gtg ttc gag cag egg gtg gee gcc etc 624 
lie Met Asn Pro Thr Asn Asp Val Phe Glu Gin Arg Val Ala Ala Leu 
195 200 205 

gaa ggg ggc gtg ggg gcg ctg teg gtg teg age ggg cac gcg ggg cag 672 
Glu Gly Gly Val Gly Ala Leu Ser Val Ser Ser Gly His Ala Gly Gin 
210 215 220 

etc gtg aca ttg etc acg ctg gcg cag gcg gga gac aac ate gtc teg 720 
Leu Val Thr Leu Leu Thr Leu Ala Gin Ala Gly Asp Asn lie Val Ser 
225 230 235 240 

teg ccc aae ctg tae ggc ggc acc gtc aac cag tte cgc gtc acg etc 768 
Ser Pro Asn Leu Tyr Gly Gly Thr Val Asn Gin Phe Arg Val Thr Leu 
245 250 255 

aag egg etc ggc ate gag gtg egg ttt ace age aaa gac gag cgc ccc 816 
Lys Arg Leu Gly lie Glu Val Arg Phe Thr Ser Lys Asp Glu Arg Pro 
260 265 270 

gag gaa ttc gcc gcg etg ate gac gag cgc acg egg gee gta tat ctg 864 
Glu Glu Phe Ala Ala Leu lie Asp Glu Arg Thr Arg Ala Val Tyr Leu 

275 280 285 

gaa ace ate ggc aac eeg geg etg aac att ccc gat ttc gag ggc gtg 912 
Glu Thr lie Gly Asn Pro Ala Leu Asn lie Pro Asp Phe Glu Gly Val 
290 295 300 

gcg aaa gtc gcg cac gag cac ggc gtc gcg gtg gtc gtg gac aac acc 960 
Ala Lys Val Ala His Glu His Gly Val Ala Val Val Val Asp Asn Thr 
305 310 315 320 

ttc ggg gee ggc gga tae tae tgc cag ccg ctg egg eae ggc gcc aae 1008 
Phe Gly Ala Gly Gly Tyr Tyr Cys Gin Pro Leu Arg His Gly Ala Asn 
325 330 335 
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ate gtg ctg cac teg gcg age aag tgg ate ggc ggg eae gge aae gge 
lie Val Leu His Ser Ala Ser Lys Trp lie Gly Gly His Gly Asn Gly 
340 345 350 

ate ggc ggg gtc ate gtg gac ggc ggg aac ttc gac tgg ggc age ggg 
lie Gly Gly Val lie Val Asp Gly Gly Asn Phe Asp Trp Gly Ser Gly 
355 360 365 

egg tat ccg ctg atg ace gag eee teg eeg agt tat eae ggg ctg aag 
Arg Tyr Pro Leu Met Thr Glu Pro Ser Pro Ser Tyr His Gly Leu Lys 
370 375 380 

ttc tgg gag acg ttc ggg gaa ggc aac ggg ctg ggg ctg ccg aac ate 
Phe Trp Glu Thr Phe Gly Glu Gly Asn Gly Leu Gly Leu Pro Asn lie 
385 390 395 400 

gee ttc ate acc cgc gcc cgc acc gag ggg ctg cgc gac ctg gga acg 
Ala Phe lie Thr Arg Ala Arg Thr Glu Gly Leu Arg Asp Leu Gly Thr 
405 410 415 

ace ctg gcg eeg eag cag gcg tgg eag ttt ctg eaa gge ett gaa ace 
Thr Leu Ala Pro Gin Gin Ala Trp Gin Phe Leu Gin Gly Leu Glu Thr 
420 425 430 

ctg age ctg cgc gcc gag cgc cac gcc gag aac acc ctg gcg ctg gcg 
Leu Ser Leu Arg Ala Glu Arg His Ala Glu Asn Thr Leu Ala Leu Ala 
435 440 445 

eae tgg etc ate age eae eeg gac gtg aag eag gte act tae eee gge 
His Trp Leu lie Ser His Pro Asp Val Lys Gin Val Thr Tyr Pro Gly 
450 455 460 

ctg age aac cac ccc cac tac gac egg gcg cag acc tac ttg ccg cgc 
Leu Ser Asn His Pro His Tyr Asp Arg Ala Gin Thr Tyr Leu Pro Arg 
465 470 475 480 

ggg gcg ggc gcg gtg etc acc ttc gag ctg cgc ggg ggc egg gcg gcg 
Gly Ala Gly Ala Val Leu Thr Phe Glu Leu Arg Gly Gly Arg Ala Ala 
485 490 495 

gge gaa gcg ttt att ege teg gte aag etc gcg eag eae gte gee aae 
Gly Glu Ala Phe lie Arg Ser Val Lys Leu Ala Gin His Val Ala Asn 
500 505 510 

gtg ggc gac acc cgc acg ctg gtc att cat eeg gcg age ace acc cac 
Val Gly Asp Thr Arg Thr Leu Val lie His Pro Ala Ser Thr Thr His 
515 520 525 

age eag etc gac gag gtg acg eag acg aae gee ggg gte aeg eeg gge 
Ser Gin Leu Asp Glu Val Thr Gin Thr Asn Ala Gly Val Thr Pro Gly 
530 535 540 

etc ate egg gtg teg gtg ggc ate gag cac gta gac gac ate cgc gag 
Leu lie Arg Val Ser Val Gly lie Glu His Val Asp Asp lie Arg Glu 
545 550 555 560 

gac ttc gcg cag gee ctg gcg age get ggg gag egg gcg tga 
Asp Phe Ala Gin Ala Leu Ala Ser Ala Gly Glu Arg Ala 
565 570 



<210> 36 
<211> 573 
<212> PRT 
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1056 
1104 
1152 
1200 
1248 
1296 
1344 
1392 
1440 
1488 
1536 
1584 
1632 
1680 
1722 

MetY 



68 



<213> Deinococcus radiodurans 



<400> 36 



Val Ala Phe Pro Cys Gly Gin Ala Gly Asn Lys lie Thr Arg Pro Gly 
15 10 15 



Gin Cys Val Asn Gly Gly Arg Ala Arg Ser Ala Pro Ser Lys Phe Arg 
20 25 30 



Leu Asp Pro Leu Pro Ala Ser Ala Leu Leu Phe Glu Glu Leu Pro Gin 
35 40 45 



Gin Glu Pro Pro Thr Ser Glu Arg Pro Arg Asp Leu Ala Arg Arg Arg 
50 55 60 



Arg Gly Asn Arg Thr Pro Ser Arg His Gly Ala Lys Ala Ser Pro Leu 
65 70 75 80 



Gly Val Ser Thr Met Ser Arg Arg Ala Gly Pro Ser Gly Lys Ala Thr 
85 90 95 



Arg Met Thr lie Phe Lys Cys Pro Phe Ser lie His Ser Arg Gin Gly 
100 105 110 



Glu Cys Arg Asp Trp Arg Pro Arg Thr Cys Phe Pro Arg Gly Ala Ala 
115 120 125 



Thr Met Thr Asp Thr Lys Gin Pro Gin Pro Leu His Phe Glu Thr Leu 
130 135 140 



Gin Val His Ala Gly Gin Arg Pro Asp Pro Val Thr Gly Ala Gin Gin 
145 150 155 160 



Thr Pro lie Tyr Ala Thr Asn Ser Tyr Val Phe Glu Ser Pro Glu His 
165 170 175 



Ala Ala Asp Leu Phe Gly Leu Arg Gin Phe Gly Asn lie Tyr Ser Arg 
180 185 190 



lie Met Asn Pro Thr Asn Asp Val Phe Glu Gin Arg Val Ala Ala Leu 
195 200 205 



Glu Gly Gly Val Gly Ala Leu Ser Val Ser Ser Gly His Ala Gly Gin 
210 215 220 



Leu Val Thr Leu Leu Thr Leu Ala Gin Ala Gly Asp Asn lie Val Ser 
225 230 235 240 



Ser Pro Asn Leu Tyr Gly Gly Thr Val Asn Gin Phe Arg Val Thr Leu 
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245 250 255 



Lys Arg Leu Gly lie Glu Val Arg Phe Thr Ser Lys Asp Glu Arg Pro 
260 265 270 



Glu Glu Phe Ala Ala Leu lie Asp Glu Arg Thr Arg Ala Val Tyr Leu 
275 280 285 



Glu Thr lie Gly Asn Pro Ala Leu Asn lie Pro Asp Phe Glu Gly Val 
290 295 300 



Ala Lys Val Ala His Glu His Gly Val Ala Val Val Val Asp Asn Thr 
305 310 315 320 



Phe Gly Ala Gly Gly Tyr Tyr Cys Gin Pro Leu Arg His Gly Ala Asn 
325 330 335 



lie Val Leu His Ser Ala Ser Lys Trp lie Gly Gly His Gly Asn Gly 
340 345 350 



lie Gly Gly Val lie Val Asp Gly Gly Asn Phe Asp Trp Gly Ser Gly 
355 360 365 



Arg Tyr Pro Leu Met Thr Glu Pro Ser Pro Ser Tyr His Gly Leu Lys 
370 375 380 



Phe Trp Glu Thr Phe Gly Glu Gly Asn Gly Leu Gly Leu Pro Asn lie 
385 390 395 400 



Ala Phe lie Thr Arg Ala Arg Thr Glu Gly Leu Arg Asp Leu Gly Thr 
405 410 415 



Thr Leu Ala Pro Gin Gin Ala Trp Gin Phe Leu Gin Gly Leu Glu Thr 
420 425 430 



Leu Ser Leu Arg Ala Glu Arg His Ala Glu Asn Thr Leu Ala Leu Ala 
435 440 445 



His Trp Leu lie Ser His Pro Asp Val Lys Gin Val Thr Tyr Pro Gly 
450 455 460 



Leu Ser Asn His Pro His Tyr Asp Arg Ala Gin Thr Tyr Leu Pro Arg 
465 470 475 480 



Gly Ala Gly Ala Val Leu Thr Phe Glu Leu Arg Gly Gly Arg Ala Ala 
485 490 495 



Gly Glu Ala Phe lie Arg Ser Val Lys Leu Ala Gin His Val Ala Asn 
500 505 510 
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Val Gly Asp Thr Arg Thr Leu Val lie His Pro Ala Ser Thr Thr His 
515 520 525 



Ser Gin Leu Asp Giu Val Thr Gin Thr Asn Ala Gly Val Thr Pro Gly 
530 535 540 



Leu lie Arg Val Ser Val Gly lie Glu His Val Asp Asp lie Arg Glu 
545 550 555 560 



Asp Phe Ala Gin Ala Leu Ala Ser Ala Gly Glu Arg Ala 
565 570 



<210> 37 

<211> 1284 

<212> DNA 

<213> Rhodobacter capsulatus 
<220> 

<221> CDS 

<222> (1) . . (1284) 

<223> 



<400> 37 

atg acc gac cag gcc ttt gac acg ctg caa att cac gcg ggc gcc gaa 4 8 

Met Thr Asp Gin Ala Phe Asp Thr Leu Gin lie His Ala Gly Ala Glu 
15 10 15 

ccc gat ccc gcg acg ggc gcg egg cag gtg ccg att tac cag acc acc 96 
Pro Asp Pro Ala Thr Gly Ala Arg Gin Val Pro lie Tyr Gin Thr Thr 
20 25 30 

tec tat gtc ttc aag gac gcc gac cat gcc gcg cgc ctg ttc ggg ctg 144 
Ser Tyr Val Phe Lys Asp Ala Asp His Ala Ala Arg Leu Phe Gly Leu 
35 40 45 

cag gag gtg ggc tat ate tat tec cge etg aee aae ecg ace gtt teg 192 
Gin Glu Val Gly Tyr lie Tyr Ser Arg Leu Thr Asn Pro Thr Val Ser 
50 55 60 

gca ctg gcc gcc cgc gtt gcg gcg ctt gaa ggc ggc gtg ggc gcg gtc 240 
Ala Leu Ala Ala Arg Val Ala Ala Leu Glu Gly Gly Val Gly Ala Val 
65 70 75 80 

tgc tge teg tee gge eat geg geg eag ate atg geg etg ttt ccg etg 288 
Cys Cys Ser Ser Gly His Ala Ala Gin lie Met Ala Leu Phe Pro Leu 
85 90 95 

atg ggg ccg ggg ctg aac ate gtc gcc teg acc egg ctt tac ggc ggc 336 
Met Gly Pro Gly Leu Asn lie Val Ala Ser Thr Arg Leu Tyr Gly Gly 
100 105 110 

acg ate acc cag ttc age cag acc ate aaa cgc ttc ggc tgg tec tge 384 
Thr lie Thr Gin Phe Ser Gin Thr lie Lys Arg Phe Gly Trp Ser Cys 
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115 120 125 

acc ttt gtc gat ttc gac gat ctg gcg gcg etc gag gcc gcg gtg gat 432 
Thr Phe Val Asp Phe Asp Asp Leu Ala Ala Leu Glu Ala Ala Val Asp 
130 135 140 

gac aac acc egg gcg ate ttt tgc gaa teg ate teg aac ccg ggc gge 480 
Asp Asn Thr Arg Ala lie Phe Cys Glu Ser lie Ser Asn Pro Gly Gly 
145 150 155 160 

tac ate acc gac ctg ccc gcc gtc gcg gcg gtg gcg aac aag gtc ggc 528 
Tyr lie Thr Asp Leu Pro Ala Val Ala Ala Val Ala Asn Lys Val Gly 
165 170 175 

ctg ccg etc att gtc gac aac acg ctg gcc teg cct tat etc tgc egc 576 
Leu Pro Leu lie Val Asp Asn Thr Leu Ala Ser Pro Tyr Leu Cys Arg 
180 185 190 

ccg ate gag cat ggc gcg acg ctg gtt gtc cat tec gcc acg aaa tac 624 
Pro lie Glu His Gly Ala Thr Leu Val Val His Ser Ala Thr Lys Tyr 
195 200 205 

ctg ace ggc aac ggc acg gtg acg ggc ggg gtg ate gtc gat teg gge 672 
Leu Thr Gly Asn Gly Thr Val Thr Gly Gly Val lie Val Asp Ser Gly 
210 215 220 

aag ttc gac tgg teg gcc teg ggc aag ttc ccc age ett teg gcg ccc 720 
Lys Phe Asp Trp Ser Ala Ser Gly Lys Phe Pro Ser Leu Ser Ala Pro 
225 230 235 240 

gaa ccc gcc tat cac ggg ctg aag ttc cae gag gea etc ggc ccg atg 768 
Glu Pro Ala Tyr His Gly Leu Lys Phe His Glu Ala Leu Gly Pro Met 
245 250 255 

gcc ttc acc ttc cat teg ate gcc gtc ggg ctg cgc gat ctg ggc atg 816 
Ala Phe Thr Phe His Ser lie Ala Val Gly Leu Arg Asp Leu Gly Met 
260 265 270 

acg atg aac ccg cag gge gcg cat tac acg ctg atg ggg ate gag acg 864 
Thr Met Asn Pro Gin Gly Ala His Tyr Thr Leu Met Gly lie Glu Thr 
275 280 285 

etc age ctg cgc atg gac aag cac gtc gee aat gcg aag gcg gtg gcg 912 
Leu Ser Leu Arg Met Asp Lys His Val Ala Asn Ala Lys Ala Val Ala 
290 295 300 

gaa tgg ctg gcc aaa gac ccg cgc ate gac ttc gtc ace tgg gee ggg 960 
Glu Trp Leu Ala Lys Asp Pro Arg lie Asp Phe Val Thr Trp Ala Gly 
305 310 315 320 

ctg ccc tec teg ccc tgg cac gaa cgc gcc gag egg ctt tgc ccg aag 1008 
Leu Pro Ser Ser Pro Trp His Glu Arg Ala Glu Arg Leu Cys Pro Lys 
325 330 335 

ggg gcg ggg gcg ctt ttc acc gtc gcg gtc aag ggc gge tat gag gcc 1056 
Gly Ala Gly Ala Leu Phe Thr Val Ala Val Lys Gly Gly Tyr Glu Ala 
340 345 350 

tgc gtg aaa ttg gtc aac aat etc aag ctg ttc age eat gtg gea aac 1104 
Cys Val Lys Leu Val Asn Asn Leu Lys Leu Phe Ser His Val Ala Asn 
355 360 365 

ctg ggc gac gcg cgc teg ctg ate ate eat teg gee teg acc acg cac 1152 
Leu Gly Asp Ala Arg Ser Leu lie lie His Ser Ala Ser Thr Thr His 
370 375 380 

cgt cag ctg acc gag gaa cag cag ate aag gcg ggg gcg gcg ccg aat 1200 
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Arg Gin Leu Thr Glu Glu Gin Gin lie Lys Ala Gly Ala Ala Pro Asn 
385 390 395 400 

gtg gtg egg etc teg ate ggg ate gag aat gcc gcc gat ctg ate gee 1248 
Val Val Arg Leu Ser lie Gly lie Glu Asn Ala Ala Asp Leu lie Ala 
405 410 415 

gat ctg gat eag get ctg gee gee gee ace gcc tga 1284 
Asp Leu Asp Gin Ala Leu Ala Ala Ala Thr Ala 
420 425 

<210> 38 
<211> 427 
<212> PRT 

<213> Rhodobacter capsulatus 



<400> 38 

Met Thr Asp Gin Ala Phe Asp Thr Leu Gin lie His Ala Gly Ala Glu 
15 10 15 



Pro Asp Pro Ala Thr Gly Ala Arg Gin Val Pro lie Tyr Gin Thr Thr 
20 25 30 



Ser Tyr Val Phe Lys Asp Ala Asp His Ala Ala Arg Leu Phe Gly Leu 
35 40 45 



Gin Glu Val Gly Tyr lie Tyr Ser Arg Leu Thr Asn Pro Thr Val Ser 
50 55 60 



Ala Leu Ala Ala Arg Val Ala Ala Leu Glu Gly Gly Val Gly Ala Val 
65 70 75 80 



Cys Cys Ser Ser Gly His Ala Ala Gin lie Met Ala Leu Phe Pro Leu 
85 90 95 



Met Gly Pro Gly Leu Asn lie Val Ala Ser Thr Arg Leu Tyr Gly Gly 
100 105 110 



Thr lie Thr Gin Phe Ser Gin Thr lie Lys Arg Phe Gly Trp Ser Cys 
115 120 125 



Thr Phe Val Asp Phe Asp Asp Leu Ala Ala Leu Glu Ala Ala Val Asp 
130 135 140 



Asp Asn Thr Arg Ala lie Phe Cys Glu Ser lie Ser Asn Pro Gly Gly 
145 150 155 160 



Tyr lie Thr Asp Leu Pro Ala Val Ala Ala Val Ala Asn Lys Val Gly 
165 170 175 
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Leu Pro Leu lie Val Asp Asn Thr Leu Ala Ser Pro Tyr Leu Cys Arg 
180 185 190 



Pro lie Glu His Gly Ala Thr Leu Val Val His Ser Ala Thr Lys Tyr 
195 200 205 



Leu Thr Gly Asn Gly Thr Val Thr Gly Gly Val lie Val Asp Ser Gly 
210 215 220 



Lys Phe Asp Trp Ser Ala Ser Gly Lys Phe Pro Ser Leu Ser Ala Pro 
225 230 235 240 



Glu Pro Ala Tyr His Gly Leu Lys Phe His Glu Ala Leu Gly Pro Met 
245 250 255 



Ala Phe Thr Phe His Ser lie Ala Val Gly Leu Arg Asp Leu Gly Met 
260 265 270 



Thr Met Asn Pro Gin Gly Ala His Tyr Thr Leu Met Gly lie Glu Thr 
275 280 285 



Leu Ser Leu Arg Met Asp Lys His Val Ala Asn Ala Lys Ala Val Ala 
290 295 300 



Glu Trp Leu Ala Lys Asp Pro Arg lie Asp Phe Val Thr Trp Ala Gly 
305 310 315 320 



Leu Pro Ser Ser Pro Trp His Glu Arg Ala Glu Arg Leu Cys Pro Lys 
325 330 335 



Gly Ala Gly Ala Leu Phe Thr Val Ala Val Lys Gly Gly Tyr Glu Ala 

340 345 350 



Cys Val Lys Leu Val Asn Asn Leu Lys Leu Phe Ser His Val Ala Asn 
355 360 365 



Leu Gly Asp Ala Arg Ser Leu lie lie His Ser Ala Ser Thr Thr His 
370 375 380 



Arg Gin Leu Thr Glu Glu Gin Gin lie Lys Ala Gly Ala Ala Pro Asn 
385 390 395 400 



Val Val Arg Leu Ser lie Gly lie Glu Asn Ala Ala Asp Leu lie Ala 
405 410 415 



Asp Leu Asp Gin Ala Leu Ala Ala Ala Thr Ala 
420 425 



<210> 39 
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<211> 1269 
<212> DNA 

<213> Pasteurella multocida 



<220> 

<221> CDS 

<222> (1) . . (1269) 

<223> 



<400> 39 

atg gaa ttt gca aca aaa tgt eta cat gcc ggt tat aca ccg aaa aat 48 

Met Glu Phe Ala Thr Lys Cys Leu His Ala Gly Tyr Thr Pro Lys Asn 

15 10 15 

ggt gag cct cgt gtt caa ccg ate gta caa agt acc act ttt acc tac 96 

Gly Glu Pro Arg Val Gin Pro lie Val Gin Ser Thr Thr Phe Thr Tyr 

20 25 30 

gat tec gcc gaa gaa att ggt aag tta ttt gat tta caa gcg get gge 14 4 

Asp Ser Ala Glu Glu lie Gly Lys Leu Phe Asp Leu Gin Ala Ala Gly 
35 40 45 

tat ttt tac acc cge ctt tea aat cct act acc aat gcg gca gaa gaa 192 

Tyr Phe Tyr Thr Arg Leu Ser Asn Pro Thr Thr Asn Ala Ala Glu Glu 

50 55 60 

aaa att ace gca ctt gaa ggc ggt gta gca acc atg tgt acc gca tea 240 

Lys lie Thr Ala Leu Glu Gly Gly Val Ala Thr Met Cys Thr Ala Ser 

65 70 75 80 

ggg caa gee gcc gtg ttt tac gcg atg etc aat att tta caa gee ggt 288 

Gly Gin Ala Ala Val Phe Tyr Ala Met Leu Asn lie Leu Gin Ala Gly 

85 90 95 

gat cac ttt att tct tea teg tat gtt tac ggt ggt age tac aae tta 336 

Asp His Phe lie Ser Ser Ser Tyr Val Tyr Gly Gly Ser Tyr Asn Leu 

100 105 110 

ttt gca cat acc ttc aaa aaa atg gga att gag gte act ttt gtg gat 384 

Phe Ala His Thr Phe Lys Lys Met Gly lie Glu Val Thr Phe Val Asp 
115 120 125 

caa gat tta cct ctt gag gaa tta aaa aaa get att cge cea aat acg 432 

Gin Asp Leu Pro Leu Glu Glu Leu Lys Lys Ala lie Arg Pro Asn Thr 

130 135 140 

aaa gcc att ttt gee gaa act att gcc aat eec gca tta cge gtg ttg 480 

Lys Ala lie Phe Ala Glu Thr lie Ala Asn Pro Ala Leu Arg Val Leu 

145 150 155 160 

gat att gaa aag ttt gtt gca ctt gcg aag gca gca caa gee cct tta 528 

Asp lie Glu Lys Phe Val Ala Leu Ala Lys Ala Ala Gin Ala Pro Leu 

165 170 175 

tta gtt gac aat act ttt gca acc ccg tat ttt tgt cge cct ate gaa 576 

Leu Val Asp Asn Thr Phe Ala Thr Pro Tyr Phe Cys Arg Pro lie Glu 

180 185 190 
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ttt ggt get aac gtg gta att cat agt acg tea aaa tat tta gat ggg 624 
Phe Gly Ala Asn Val Val lie His Ser Thr Ser Lys Tyr Leu Asp Gly 

195 200 205 

cat geg att geg ttg gga ggt teg ate aea gat gge ggg aat ttt gat 672 
His Ala lie Ala Leu Gly Gly Ser lie Thr Asp Gly Gly Asn Phe Asp 
210 215 220 

tgg aat aat ggt aaa ttc cca caa tta age aea ect gat eaa act tat 720 
Trp Asn Asn Gly Lys Phe Pro Gin Leu Ser Thr Pro Asp Gin Thr Tyr 
225 230 235 240 

cac ggt tta gtt tat ace gaa ace ttt gtt cca gcc get tat att gtc 768 
His Gly Leu Val Tyr Thr Glu Thr Phe Val Pro Ala Ala Tyr lie Val 
245 250 255 

aaa gcc cgt gtg caa tta atg cgt gat tta ggt gcc aea cca gea cca 816 
Lys Ala Arg Val Gin Leu Met Arg Asp Leu Gly Ala Thr Pro Ala Pro 
260 265 270 

eaa aat agt ttc ttg etc aat gtg gge atg gaa act ett gea etg cgt 864 
Gin Asn Ser Phe Leu Leu Asn Val Gly Met Glu Thr Leu Ala Leu Arg 

275 280 285 

atg caa cgt cat tat gaa aat gea caa geg gtc gcc gaa ttt tta gaa 912 
Met Gin Arg His Tyr Glu Asn Ala Gin Ala Val Ala Glu Phe Leu Glu 
290 295 300 

aat eat cca caa gtg gea aaa gtg agt tat eeg gge ttg gea agt tea 960 
Asn His Pro Gin Val Ala Lys Val Ser Tyr Pro Gly Leu Ala Ser Ser 
305 310 315 320 

cct gat cat gea eta aaa caa aaa tat tta cca aac ggt tta tgt ggt 1008 
Pro Asp His Ala Leu Lys Gin Lys Tyr Leu Pro Asn Gly Leu Cys Gly 
325 330 335 

gtg att tec ttt gaa att aga ggg gga aga gaa act gea gea aaa tgg 1056 
Val lie Ser Phe Glu lie Arg Gly Gly Arg Glu Thr Ala Ala Lys Trp 
340 345 350 

etg aat geg eta eaa etg get tet cgt gaa gtc eat gta geg gat att 1104 
Leu Asn Ala Leu Gin Leu Ala Ser Arg Glu Val His Val Ala Asp lie 

355 360 365 

cgc act tgt get tta cat ccg geg acg tea aea cac cgt eaa tta agt 1152 
Arg Thr Cys Ala Leu His Pro Ala Thr Ser Thr His Arg Gin Leu Ser 
370 375 380 



gag get gaa tta gaa aaa gtg ggg att tet geg ggt tta att cgt ett 
Glu Ala Glu Leu Glu Lys Val Gly lie Ser Ala Gly Leu lie Arg Leu 
385 390 395 400 



1200 



tet tgc ggt att gaa agt ate eaa gat att ttg get gae tta gaa caa 1248 
Ser Cys Gly lie Glu Ser lie Gin Asp lie Leu Ala Asp Leu Glu Gin 
405 410 415 

gea ttc cac geg gea aaa taa 1269 
Ala Phe His Ala Ala Lys 
420 

<210> 40 
<211> 422 
<212> PRT 
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76 



<213> Pasteurella multocida 



<400> 40 



Met Glu Phe Ala Thr Lys Cys Leu His Ala Gly Tyr Thr Pro Lys Asn 
15 10 15 



Gly Glu Pro Arg Val Gin Pro lie Val Gin Ser Thr Thr Phe Thr Tyr 
20 25 30 



Asp Ser Ala Glu Glu lie Gly Lys Leu Phe Asp Leu Gin Ala Ala Gly 
35 40 45 



Tyr Phe Tyr Thr Arg Leu Ser Asn Pro Thr Thr Asn Ala Ala Glu Glu 
50 55 60 



Lys lie Thr Ala Leu Glu Gly Gly Val Ala Thr Met Cys Thr Ala Ser 
65 70 75 80 



Gly Gin Ala Ala Val Phe Tyr Ala Met Leu Asn lie Leu Gin Ala Gly 
85 90 95 



Asp His Phe lie Ser Ser Ser Tyr Val Tyr Gly Gly Ser Tyr Asn Leu 
100 105 110 



Phe Ala His Thr Phe Lys Lys Met Gly lie Glu Val Thr Phe Val Asp 
115 120 125 



Gin Asp Leu Pro Leu Glu Glu Leu Lys Lys Ala lie Arg Pro Asn Thr 
130 135 140 



Lys Ala lie Phe Ala Glu Thr lie Ala Asn Pro Ala Leu Arg Val Leu 
145 150 155 160 



Asp lie Glu Lys Phe Val Ala Leu Ala Lys Ala Ala Gin Ala Pro Leu 
165 170 175 



Leu Val Asp Asn Thr Phe Ala Thr Pro Tyr Phe Cys Arg Pro lie Glu 
180 185 190 



Phe Gly Ala Asn Val Val lie His Ser Thr Ser Lys Tyr Leu Asp Gly 
195 200 205 



His Ala lie Ala Leu Gly Gly Ser lie Thr Asp Gly Gly Asn Phe Asp 
210 215 220 



Trp Asn Asn Gly Lys Phe Pro Gin Leu Ser Thr Pro Asp Gin Thr Tyr 
225 230 235 240 



His Gly Leu Val Tyr Thr Glu Thr Phe Val Pro Ala Ala Tyr lie Val 
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245 250 255 



Lys Ala Arg Val Gin Leu Met Arg Asp Leu Gly Ala Thr Pro Ala Pro 
260 265 270 



Gin Asn Ser Phe Leu Leu Asn Val Gly Met Glu Thr Leu Ala Leu Arg 
275 280 285 



Met Gin Arg His Tyr Glu Asn Ala Gin Ala Val Ala Glu Phe Leu Glu 
290 295 300 



Asn His Pro Gin Val Ala Lys Val Ser Tyr Pro Gly Leu Ala Ser Ser 
305 310 315 320 



Pro Asp His Ala Leu Lys Gin Lys Tyr Leu Pro Asn Gly Leu Cys Gly 
325 330 335 



Val lie Ser Phe Glu lie Arg Gly Gly Arg Glu Thr Ala Ala Lys Trp 
340 345 " 350 



Leu Asn Ala Leu Gin Leu Ala Ser Arg Glu Val His Val Ala Asp lie 
355 360 365 



Arg Thr Cys Ala Leu His Pro Ala Thr Ser Thr His Arg Gin Leu Ser 
370 375 380 



Glu Ala Glu Leu Glu Lys Val Gly lie Ser Ala Gly Leu lie Arg Leu 
385 390 395 400 



Ser Cys Gly lie Glu Ser lie Gin Asp lie Leu Ala Asp Leu Glu Gin 
405 410 415 



Ala Phe His Ala Ala Lys 
420 



<210> 41 

<211> 1266 

<212> DNA 

<213> Clostridium difficile 
<220> 

<221> CDS 

<222> (1) . . (1266) 

<223> 
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<400> 41 
atg tat aat 
Met Tyr Asn 
1 

aat gga gaa 
Asn Gly Glu 



tat age agt 
Tyr Ser Ser 
35 

gga cat ata 
Gly His lie 
50 

gaa aaa ata 
Glu Lys lie 
65 

tea ggg caa 
Ser Gly Gin 



gga gat agt 
Gly Asp Ser 



tta eta gga 
Leu Leu Gly 
115 

gac tta gat 
Asp Leu Asp 
130 

act aag gtt 
Thr Lys Val 
145 

ata gat ttt 
lie Asp Phe 



ttt att gtt 
Phe lie Val 



aag tat gga 
Lys Tyr Gly 
195 

ggg cat get 
Gly His Ala 
210 

aae tgg gat 
Asn Trp Asp 
225 

tat cat ggt 
Tyr His Gly 



act aaa gca 
Thr Lys Ala 



aaa gaa aea 
Lys Glu Thr 
5 

cca aga gta 
Pro Arg Val 
20 

ata gac caa 
lie Asp Gin 



tat tea aga 
Tyr Ser Arg 



agt tta eta 
Ser Leu Leu 
70 

tct gca aat 
Ser Ala Asn 
85 

ata ctt tgt 
lie Leu Cys 
100 

eet agt ctt 
Pro Ser Leu 



tea agt gaa 
Ser Ser Glu 



gtg ttt gca 
Val Phe Ala 
150 

gaa aaa ata 
Glu Lys lie 
165 

gat aat tea 
Asp Asn Ser 
180 

gea aat ata 
Ala Asn lie 



tea agt gtt 
Ser Ser Val 



aat gga aaa 
Asn Gly Lys 
230 

ata age tat 
lie Ser Tyr 
245 

aga gtt cag 
Arg Val Gin 



ata tgt gtg 
lie Cys Val 



eta cct tta 
Leu Pro Leu 
25 

ctt get gaa 
Leu Ala Glu 
40 

ata age aat 
lie Ser Asn 
55 

gag ggt gga 
Glu Gly Gly 



atg ttg gea 
Met Leu Ala 



tct tea aaa 
Ser Ser Lys 
105 

aaa aaa ttt 
Lys Lys Phe 
120 

gat gag ata 
Asp Glu lie 
135 

gaa aea ctt 
Glu Thr Leu 



gca aat gta 
Ala Asn Val 



tta gca tct 
Leu Ala Ser 
185 

gtt act eat 
Val Thr His 
200 

gga gga att 
Gly Gly lie 
215 

ttt eea gaa 
Phe Pro Glu 



act caa aaa 
Thr Gin Lys 



ttg ctt aga 
Leu Leu Arg 



caa gga aat 
Gin Gly Asn 
10 

tat caa agt 
Tyr Gin Ser 



tta ttt gat 
Leu Phe Asp 



cct act att 
Pro Thr lie 
60 

gta tet tct 
Val Ser Ser 
75 

gtt tta aat 
Val Leu Asn 
90 

gta tat gga 
Val Tyr Gly 



ggt ata gat 
Gly lie Asp 



gta gaa ctt 
Val Glu Leu 
140 

gca aat eea 
Ala Asn Pro 
155 

get aag aga 
Ala Lys Arg 
170 

cca gtg ctt 
Pro Val Leu 



tet aee aea 
Ser Thr Thr 



ata gtg gat 
lie Val Asp 
220 

tta gtt gag 
Leu Val Glu 
235 

ttt gga aat 
Phe Gly Asn 
250 

gac tat gga 
Asp Tyr Gly 



tat aaa eea 
Tyr Lys Pro 
15 

aea act ttt 
Thr Thr Phe 
30 

tta aaa gtt 
Leu Lys Val 
45 

caa get ttt 
Gin Ala Phe 



gta get gta 
Val Ala Val 



ata tgt aaa 
lie Cys Lys 
95 

gga aea ttc 
Gly Thr Phe 
110 

tta ata teg 
Leu lie Ser 
125 

gca aag gaa 
Ala Lys Glu 



act ctt gaa 
Thr Leu Glu 



att aat gtt 
lie Asn Val 
175 

tgt aae cct 
Cys Asn Pro 
190 

aaa tat tta 
Lys Tyr Leu 
205 

ggt gga aae 
Gly Gly Asn 



eea gae eea 
Pro Asp Pro 



gee gea tat 
Ala Ala Tyr 
255 

aat tgt tta 
Asn Cys Leu 



ggt 4 8 

Gly 



aaa 96 
Lys 



gat 144 
Asp 



gaa 192 
Glu 



tea 240 

Ser 

80 

tea 288 
Ser 



aat 336 
Asn 



ttt 384 
Phe 



aat 432 
Asn 



gte 480 

Val 

160 

cca 528 
Pro 



tta 576 
Leu 



gat 624 
Asp 



ttt 672 
Phe 



aea 720 

Thr 

240 

gca 768 
Ala 



age 816 
Ser 
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260 265 270 

cca ttc aat gcg tat ctt act aat tta aat gtt gaa aca eta cat ctt 864 
Pro Phe Asn Ala Tyr Leu Thr Asn Leu Asn Val Glu Thr Leu His Leu 
275 280 285 

aga atg gag aga cat agt gaa aat gca ctt aaa ata get aga ttt tta 912 
Arg Met Glu Arg His Ser Glu Asn Ala Leu Lys lie Ala Arg Phe Leu 
290 295 300 

gaa aaa cat gaa aat gta gat tgg att aat tac cca gga ctt gaa gat 960 
Glu Lys His Glu Asn Val Asp Trp lie Asn Tyr Pro Gly Leu Glu Asp 
305 310 315 320 

aac aag tat tat gag aat gcc aaa aag tat tta tea aga gga tgt agt 1008 
Asn Lys Tyr Tyr Glu Asn Ala Lys Lys Tyr Leu Ser Arg Gly Cys Ser 
325 330 335 

ggt gtt tta tea ttt gga gta aga ggt ggg tta gaa aat gee aaa aaa 1056 
Gly Val Leu Ser Phe Gly Val Arg Gly Gly Leu Glu Asn Ala Lys Lys 
340 345 350 

ttt gtg gaa aaa tta cag ata gca tet ttg gtt aca cat gtt tea gat 1104 
Phe Val Glu Lys Leu Gin lie Ala Ser Leu Val Thr His Val Ser Asp 
355 360 365 

gta aga act tgt gtt ata cat cca get tea act act cat aga caa tta 1152 
Val Arg Thr Cys Val lie His Pro Ala Ser Thr Thr His Arg Gin Leu 
370 375 380 

aca gaa gaa caa tta att gca tct gga gta ttg cct tea eta ata aga 1200 
Thr Glu Glu Gin Leu lie Ala Ser Gly Val Leu Pro Ser Leu lie Arg 
385 390 395 400 

tta tet gtt gga ata gaa aat gta gag gat tta ata get gat tta aat 1248 
Leu Ser Val Gly lie Glu Asn Val Glu Asp Leu lie Ala Asp Leu Asn 
405 410 415 

caa get tta aat ttc taa 1266 
Gin Ala Leu Asn Phe 
420 

<210> 42 
<211> 421 
<212> PRT 

<213> Clostridium difficile 



<400> 42 

Met Tyr Asn Lys Glu Thr lie Cys Val Gin Gly Asn Tyr Lys Pro Gly 
15 10 15 



Asn Gly Glu Pro Arg Val Leu Pro Leu Tyr Gin Ser Thr Thr Phe Lys 
20 25 30 



Tyr Ser Ser lie Asp Gin Leu Ala Glu Leu Phe Asp Leu Lys Val Asp 
35 40 45 
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Gly His lie Tyr Ser Arg lie Ser Asn Pro Thr lie Gin Ala Phe Glu 
50 55 60 



Glu Lys lie Ser Leu Leu Glu Gly Gly Val Ser Ser Val Ala Val Ser 
65 70 75 80 



Ser Gly Gin Ser Ala Asn Met Leu Ala Val Leu Asn lie Cys Lys Ser 
85 90 95 



Gly Asp Ser lie Leu Cys Ser Ser Lys Val Tyr Gly Gly Thr Phe Asn 
100 105 110 



Leu Leu Gly Pro Ser Leu Lys Lys Phe Gly lie Asp Leu lie Ser Phe 
115 120 125 



Asp Leu Asp Ser Ser Glu Asp Glu lie Val Glu Leu Ala Lys Glu Asn 
130 135 140 



Thr Lys Val Val Phe Ala Glu Thr Leu Ala Asn Pro Thr Leu Glu Val 
145 150 155 160 



lie Asp Phe Glu Lys lie Ala Asn Val Ala Lys Arg lie Asn Val Pro 
165 170 175 



Phe lie Val Asp Asn Ser Leu Ala Ser Pro Val Leu Cys Asn Pro Leu 
180 185 190 



Lys Tyr Gly Ala Asn lie Val Thr His Ser Thr Thr Lys Tyr Leu Asp 
195 200 205 



Gly His Ala Ser Ser Val Gly Gly lie lie Val Asp Gly Gly Asn Phe 
210 215 220 



Asn Trp Asp Asn Gly Lys Phe Pro Glu Leu Val Glu Pro Asp Pro Thr 
225 230 235 240 



Tyr His Gly lie Ser Tyr Thr Gin Lys Phe Gly Asn Ala Ala Tyr Ala 
245 250 255 



Thr Lys Ala Arg Val Gin Leu Leu Arg Asp Tyr Gly Asn Cys Leu Ser 
260 265 270 



Pro Phe Asn Ala Tyr Leu Thr Asn Leu Asn Val Glu Thr Leu His Leu 
275 280 285 



Arg Met Glu Arg His Ser Glu Asn Ala Leu Lys lie Ala Arg Phe Leu 
290 295 ' 300 



Glu Lys His Glu Asn Val Asp Trp lie Asn Tyr Pro Gly Leu Glu Asp 
305 310 315 320 
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Asn Lys Tyr Tyr Glu Asn Ala Lys Lys Tyr Leu Ser Arg Gly Cys Ser 
325 330 335 



Gly Val Leu Ser Phe Gly Val Arg Gly Gly Leu Glu Asn Ala Lys Lys 
340 345 350 



Phe Val Glu Lys Leu Gin lie Ala Ser Leu Val Thr His Val Ser Asp 
355 360 365 



Val Arg Thr Cys Val lie His Pro Ala Ser Thr Thr His Arg Gin Leu 
370 375 380 



Thr Glu Glu Gin Leu lie Ala Ser Gly Val Leu Pro Ser Leu lie Arg 
385 390 395 400 



Leu Ser Val Gly lie Glu Asn Val Glu Asp Leu lie Ala Asp Leu Asn 
405 410 415 



Gin Ala Leu Asn Phe 
420 



<210> 43 

<211> 1272 

<212> DNA 

<213> Campylobacter jejuni 
<220> 

<221> CDS 

<222> (1)..(1272) 

<223> 



<400> 43 

atg aat ttc aat aaa gaa act tta gca tta cac gga get tat aat ttt 48 

Met Asn Phe Asn Lys Glu Thr Leu Ala Leu His Gly Ala Tyr Asn Phe 

15 10 15 

gat act caa aga agt att agt gtg cot ata tat caa aac act gcg tat 96 
Asp Thr Gin Arg Ser lie Ser Val Pro lie Tyr Gin Asn Thr Ala Tyr 
20 25 30 

aat ttt gaa aat ttg gat caa get gca gca agg ttt aat ctt caa gaa 144 
Asn Phe Glu Asn Leu Asp Gin Ala Ala Ala Arg Phe Asn Leu Gin Glu 
35 40 45 

ctt ggc aat att tac tea aga ctt age aat cct aca age gat gtt tta 192 
Leu Gly Asn lie Tyr Ser Arg Leu Ser Asn Pro Thr Ser Asp Val Leu 
50 55 60 

gga caa aga ctt get aat gtc gaa gga ggg get ttt gga att cct gtt 240 
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Gly Gin Arg Leu Ala Asn Val Glu Gly Gly Ala Phe Gly lie Pro Val 
65 70 75 80 

get age ggt atg gca get tgt ttt tat get ett ate aat tta gca agt 288 
Ala Ser Gly Met Ala Ala Cys Phe Tyr Ala Leu lie Asn Leu Ala Ser 
85 90 95 

teg gga gat aat gtc gcg tat teg aac aaa att tat ggt ggg aet eaa 336 
Ser Gly Asp Asn Val Ala Tyr Ser Asn Lys lie Tyr Gly Gly Thr Gin 
100 105 110 

act tta att tct cae aea ett aaa aat ttt ggc ata gaa get agg gaa 384 
Thr Leu lie Ser His Thr Leu Lys Asn Phe Gly lie Glu Ala Arg Glu 
115 120 125 

ttt gat ate gat gat tta gat age ttg gaa aaa gtt ata gat eaa aae 432 
Phe Asp lie Asp Asp Leu Asp Ser Leu Glu Lys Val lie Asp Gin Asn 
130 135 140 

aea aaa geg att ttt ttc gaa agt ett tea aat cet eaa att gee ata 480 
Thr Lys Ala lie Phe Phe Glu Ser Leu Ser Asn Pro Gin lie Ala lie 
145 150 155 160 

get gat ata gaa aaa ata aac caa ata gca aaa aaa eat aaa ate gtt 528 
Ala Asp lie Glu Lys lie Asn Gin lie Ala Lys Lys His Lys lie Val 
165 170 175 

age att tgt gat aat aec gtt get aet eet ttc tta etc eaa cct ttt 576 
Ser lie Cys Asp Asn Thr Val Ala Thr Pro Phe Leu Leu Gin Pro Phe 
180 185 190 

aaa eat ggc gtg gat gta ate gtg cat agt tta agt aaa tat gta age 624 
Lys His Gly Val Asp Val lie Val His Ser Leu Ser Lys Tyr Val Ser 
195 200 205 

ggt caa ggc act get ttg ggt gga gca ett ata gaa aga aaa gat tta 672 
Gly Gin Gly Thr Ala Leu Gly Gly Ala Leu lie Glu Arg Lys Asp Leu 
210 215 220 

aac gae ttg ett aaa aat aac gat aga tat aaa get ttt aac aet cct 720 
Asn Asp Leu Leu Lys Asn Asn Asp Arg Tyr Lys Ala Phe Asn Thr Pro 
225 230 235 240 

gat cea agt tat cat gga ctg aat tta aat aca ett gat ttg ccg att 768 
Asp Pro Ser Tyr His Gly Leu Asn Leu Asn Thr Leu Asp Leu Pro lie 
245 250 255 

ttt agt att aga gtc ate ate act tgg ett aga gat eta gga get age 816 
Phe Ser lie Arg Val lie lie Thr Trp Leu Arg Asp Leu Gly Ala Ser 
260 265 270 

tta gca cct caa aat get tgg tta ett tta caa gga ett gaa ace ttg 864 
Leu Ala Pro Gin Asn Ala Trp Leu Leu Leu Gin Gly Leu Glu Thr Leu 

275 280 285 

gca gtg cgt ata gaa aaa cae agt caa aat get gaa aaa gtt geg aat 912 
Ala Val Arg lie Glu Lys His Ser Gin Asn Ala Glu Lys Val Ala Asn 
290 295 300 

ttt tta aat tct cat cct gat ate aag ggc gta aat tat cct act tta 960 
Phe Leu Asn Ser His Pro Asp lie Lys Gly Val Asn Tyr Pro Thr Leu 
305 310 315 320 

gca agt aat get tat cat aat tta ttt aaa aaa tat ttt gat aaa aat 1008 
Ala Ser Asn Ala Tyr His Asn Leu Phe Lys Lys Tyr Phe Asp Lys Asn 
325 330 335 
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ttt get age ggg ett tta age ttt gaa get aaa gat tat gag cat get 1056 
Phe Ala Ser Gly Leu Leu Ser Phe Glu Ala Lys Asp Tyr Glu His Ala 
340 345 350 

aga aga att tgt gat aaa aet caa ett ttc tta ett get gea aat ttg 1104 
Arg Arg lie Cys Asp Lys Thr Gin Leu Phe Leu Leu Ala Ala Asn Leu 
355 360 365 

ggt gat age aag tet ttg ate ate cat cct get tet aet act eat teg 1152 
Gly Asp Ser Lys Ser Leu lie lie His Pro Ala Ser Thr Thr His Ser 
370 375 380 

caa eta age gaa gaa gaa etc caa aaa gca ggc att acg aaa get act 1200 
Gin Leu Ser Glu Glu Glu Leu Gin Lys Ala Gly lie Thr Lys Ala Thr 
385 390 395 400 

ata cge tta age ata gga ett gaa aat age gat gat ttg ata gcg gat 1248 
lie Arg Leu Ser lie Gly Leu Glu Asn Ser Asp Asp Leu lie Ala Asp 
405 410 415 

tta aaa caa get ata gaa agt taa 1272 
Leu Lys Gin Ala lie Glu Ser 
420 

<210> 44 
<211> 423 
<212> PRT 

<213> Campylobacter jejuni 



<400> 44 

Met Asn Phe Asn Lys Glu Thr Leu Ala Leu His Gly Ala Tyr Asn Phe 
15 10 15 



Asp Thr Gin Arg Ser lie Ser Val Pro lie Tyr Gin Asn Thr Ala Tyr 
20 25 30 



Asn Phe Glu Asn Leu Asp Gin Ala Ala Ala Arg Phe Asn Leu Gin Glu 
35 40 45 



Leu Gly Asn lie Tyr Ser Arg Leu Ser Asn Pro Thr Ser Asp Val Leu 
50 55 60 



Gly Gin Arg Leu Ala Asn Val Glu Gly Gly Ala Phe Gly lie Pro Val 
65 70 75 80 



Ala Ser Gly Met Ala Ala Cys Phe Tyr Ala Leu lie Asn Leu Ala Ser 
85 90 95 



Ser Gly Asp Asn Val Ala Tyr Ser Asn Lys lie Tyr Gly Gly Thr Gin 
100 105 110 



Thr Leu lie Ser His Thr Leu Lys Asn Phe Gly lie Glu Ala Arg Glu 
115 120 125 
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Phe Asp lie Asp Asp Leu Asp Ser Leu Glu Lys Val lie Asp Gin Asn 
130 135 140 



Thr Lys Ala lie Phe Phe Glu Ser Leu Ser Asn Pro Gin lie Ala lie 
145 150 155 160 



Ala Asp lie Glu Lys lie Asn Gin lie Ala Lys Lys His Lys lie Val 
165 170 175 



Ser lie Cys Asp Asn Thr Val Ala Thr Pro Phe Leu Leu Gin Pro Phe 
180 185 190 



Lys His Gly Val Asp Val lie Val His Ser Leu Ser Lys Tyr Val Ser 
195 200 205 



Gly Gin Gly Thr Ala Leu Gly Gly Ala Leu lie Glu Arg Lys Asp Leu 
210 215 220 



Asn Asp Leu Leu Lys Asn Asn Asp Arg Tyr Lys Ala Phe Asn Thr Pro 
225 230 235 240 



Asp Pro Ser Tyr His Gly Leu Asn Leu Asn Thr Leu Asp Leu Pro lie 
245 250 255 



Phe Ser lie Arg Val lie lie Thr Trp Leu Arg Asp Leu Gly Ala Ser 
260 265 270 



Leu Ala Pro Gin Asn Ala Trp Leu Leu Leu Gin Gly Leu Glu Thr Leu 
275 280 285 



Ala Val Arg lie Glu Lys His Ser Gin Asn Ala Glu Lys Val Ala Asn 
290 295 300 



Phe Leu Asn Ser His Pro Asp lie Lys Gly Val Asn Tyr Pro Thr Leu 
305 310 315 320 



Ala Ser Asn Ala Tyr His Asn Leu Phe Lys Lys Tyr Phe Asp Lys Asn 
325 330 335 



Phe Ala Ser Gly Leu Leu Ser Phe Glu Ala Lys Asp Tyr Glu His Ala 
340 345 350 



Arg Arg lie Cys Asp Lys Thr Gin Leu Phe Leu Leu Ala Ala Asn Leu 
355 360 365 



Gly Asp Ser Lys Ser Leu lie lie His Pro Ala Ser Thr Thr His Ser 
370 375 380 



Gin Leu Ser Glu Glu Glu Leu Gin Lys Ala Gly lie Thr Lys Ala Thr 
M/43128-PCT 



MetY 
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385 390 395 400 



lie Arg Leu Ser lie Gly Leu Glu Asn Ser Asp Asp Leu lie Ala Asp 
405 410 415 



Leu Lys Gin Ala lie Glu Ser 
420 



<210> 45 

<211> 1041 

<212> DNA 

<213> Streptococcus pneumoniae 
<220> 

<221> CDS 

<222> (1) . . (1041) 

<223> 



<400> 45 

ttg agg aaa oca ggg aac att tat act cgt ate acc aat cat aca aca 48 

Leu Arg Lys Pro Gly Asn lie Tyr Thr Arg lie Thr Asn Pro Thr Thr 
15 10 15 - 

get gcc ctt gaa ggt ggt gtt gaa gcg eta gea aea gea tea ggt atg 96 
Ala Ala Leu Glu Gly Gly Val Glu Ala Leu Ala Thr Ala Ser Gly Met 
20 25 30 

act gea gtg act tat acg att ttg gcg att gcc cat get ggt gac cat 144 
Thr Ala Val Thr Tyr Thr lie Leu Ala lie Ala His Ala Gly Asp His 

35 40 45 

gta gtg get get teg act att tac ggt gga ace tte aat ctt ttg aaa 192 
Val Val Ala Ala Ser Thr lie Tyr Gly Gly Thr Phe Asn Leu Leu Lys 
50 55 60 

gaa ccc ctt cct cgt tat ggt ate aca aca acc ttt ttc gat att gat 240 
Glu Pro Leu Pro Arg Tyr Gly lie Thr Thr Thr Phe Phe Asp lie Asp 
65 70 75 80 

aat ttg gag gaa gta gaa gea get ate aaa gae aat ace aag ctt gte 288 
Asn Leu Glu Glu Val Glu Ala Ala lie Lys Asp Asn Thr Lys Leu Val 
85 90 95 

ttg att gaa acc ttg ggt aae eee ttg att aat att eea gae etg gaa 336 
Leu lie Glu Thr Leu Gly Asn Pro Leu lie Asn lie Pro Asp Leu Glu 
100 105 110 

aaa ctg gea gag att get cat aaa cat caa ate cca ctt gtg tea gac 384 
Lys Leu Ala Glu lie Ala His Lys His Gin lie Pro Leu Val Ser Asp 
115 120 125 

aat act ttt gea aca cct tat ttg att aac gte ttc tet eat ggc gtt 432 
Asn Thr Phe Ala Thr Pro Tyr Leu lie Asn Val Phe Ser His Gly Val 
130 135 140 



M/43128-PCT 
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gac att gcc att cac tct gtg act aag ttt ate ggt ggg cat ggt aca 480 
Asp He Ala He His Ser Val Thr Lys Phe He Gly Gly His Gly Thr 
145 150 155 160 

act att gga gga ata att gtc gat agt ggt cgt ttt gac tgg acg get 528 
Thr He Gly Gly He He Val Asp Ser Gly Arg Phe Asp Trp Thr Ala 
165 170 175 

tea ggg aaa ttc cet caa ttt gtt gac gag ggt cca age tgc cac aat 576 
Ser Gly Lys Phe Pro Gin Phe Val Asp Glu Gly Pro Ser Cys His Asn 
180 185 190 

ttg age tat act cgt gat gtg ggt gea gca gcc ttt att ata get gtt 624 
Leu Ser Tyr Thr Arg Asp Val Gly Ala Ala Ala Phe He He Ala Val 
195 200 205 

cga gtt caa ttg ctt cgt gat aca ggt gca gcc ttg tea cca ttc aat 672 
Arg Val Gin Leu Leu Arg Asp Thr Gly Ala Ala Leu Ser Pro Phe Asn 
210 215 220 

get ttc etc ttg eta caa aga ett gaa ace tct tea ctt cgt gtg gaa 720 
Ala Phe Leu Leu Leu Gin Arg Leu Glu Thr Ser Ser Leu Arg Val Glu 
225 230 235 240 

cge eat gta caa aat get gag aca att gtt gat ttt ett gtc aac cat 768 
Arg His Val Gin Asn Ala Glu Thr He Val Asp Phe Leu Val Asn His 
245 250 255 

cct aag gta gaa aag gta aat tat cca aaa ctt gca gat agt cct tat 816 
Pro Lys Val Glu Lys Val Asn Tyr Pro Lys Leu Ala Asp Ser Pro Tyr 
260 265 270 

cat gee ttg get gag aaa tac ttg cca aaa ggt gtc ggt tea ate ttt 864 
His Ala Leu Ala Glu Lys Tyr Leu Pro Lys Gly Val Gly Ser He Phe 
275 280 285 

ace ttc cac gtc aaa ggt ggc gag gaa gaa gca cge aag gtc att gat 912 
Thr Phe His Val Lys Gly Gly Glu Glu Glu Ala Arg Lys Val He Asp 
290 295 300 

aat tta gaa ate ttt tct gac ctt gca aac gcg gca gat get aaa teg 960 
Asn Leu Glu He Phe Ser Asp Leu Ala Asn Ala Ala Asp Ala Lys Ser 
305 310 315 320 

ett gtt gtc eat cca gea aca ace act cac ggt caa ttg tea gaa aaa 1008 
Leu Val Val His Pro Ala Thr Thr Thr His Gly Gin Leu Ser Glu Lys 
325 330 335 

gac eta gaa gca gca ggt gtc aca cca aac taa 1041 
Asp Leu Glu Ala Ala Gly Val Thr Pro Asn 
340 345 

<210> 46 
<211> 346 
<212> PRT 

<213> Streptococcus pneumoniae 



<400> 46 

Leu Arg Lys Pro Gly Asn He Tyr Thr Arg He Thr Asn Pro Thr Thr 
M/43128-PCT 



MetY 
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10 15 



Ala Ala Leu Glu Gly Gly Val Glu Ala Leu Ala Thr Ala Ser Gly Met 
20 25 30 



Thr Ala Val Thr Tyr Thr lie Leu Ala lie Ala His Ala Gly Asp His 
35 40 45 



Val Val Ala Ala Ser Thr lie Tyr Gly Gly Thr Phe Asn Leu Leu Lys 
50 55 60 



Glu Pro Leu Pro Arg Tyr Gly lie Thr Thr Thr Phe Phe Asp lie Asp 
65 70 75 80 



Asn Leu Glu Glu Val Glu Ala Ala lie Lys Asp Asn Thr Lys Leu Val 
85 90 95 



Leu lie Glu Thr Leu Gly Asn Pro Leu lie Asn lie Pro Asp Leu Glu 
100 105 110 



Lys Leu Ala Glu lie Ala His Lys His Gin lie Pro Leu Val Ser Asp 
115 120 125 



Asn Thr Phe Ala Thr Pro Tyr Leu lie Asn Val Phe Ser His Gly Val 
130 135 140 



Asp lie Ala lie His Ser Val Thr Lys Phe lie Gly Gly His Gly Thr 
145 150 155 160 



Thr lie Gly Gly lie lie Val Asp Ser Gly Arg Phe Asp Trp Thr Ala 
165 170 175 



Ser Gly Lys Phe Pro Gin Phe Val Asp Glu Gly Pro Ser Cys His Asn 
180 185 190 



Leu Ser Tyr Thr Arg Asp Val Gly Ala Ala Ala Phe lie lie Ala Val 
195 200 205 



Arg Val Gin Leu Leu Arg Asp Thr Gly Ala Ala Leu Ser Pro Phe Asn 
210 215 220 



Ala Phe Leu Leu Leu Gin Arg Leu Glu Thr Ser Ser Leu Arg Val Glu 
225 230 235 240 



Arg His Val Gin Asn Ala Glu Thr lie Val Asp Phe Leu Val Asn His 
245 250 255 



Pro Lys Val Glu Lys Val Asn Tyr Pro Lys Leu Ala Asp Ser Pro Tyr 
260 265 270 
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His Ala Leu Ala Glu Lys Tyr Leu Pro Lys Gly Val Gly Ser lie Phe 
275 280 285 



Thr Phe His Val Lys Gly Gly Glu Glu Glu Ala Arg Lys Val lie Asp 
290 295 300 



Asn Leu Glu lie Phe Ser Asp Leu Ala Asn Ala Ala Asp Ala Lys Ser 
305 310 315 320 



Leu Val Val His Pro Ala Thr Thr Thr His Gly Gin Leu Ser Glu Lys 
325 330 335 



Asp Leu Glu Ala Ala Gly Val Thr Pro Asn 
340 345 



<210> 47 

<211> 1335 

<212> DNA 

<213> Saccharomyces cerevisiae 
<220> 

<221> CDS 

<222> (1) . . (1335) 

<223> 



<400> 47 

atg cca tct cat ttc gat act gtt caa eta cac gcc ggc caa gag aac 48 

Met Pro Ser His Phe Asp Thr Val Gin Leu His Ala Gly Gin Glu Asn 
15 10 15 

cct ggt gac aat get cac aga tec aga get gta cca att tae gcc aec 96 
Pro Gly Asp Asn Ala His Arg Ser Arg Ala Val Pro lie Tyr Ala Thr 
20 25 30 

act tct tat gtt ttc gaa aac tct aag cat ggt teg caa ttg ttt ggt 144 
Thr Ser Tyr Val Phe Glu Asn Ser Lys His Gly Ser Gin Leu Phe Gly 
35 40 45 

eta gaa gtt cca ggt tae gtc tat tec cgt ttc caa aac cca ace agt 192 
Leu Glu Val Pro Gly Tyr Val Tyr Ser Arg Phe Gin Asn Pro Thr Ser 
50 55 60 

aat gtt ttg gaa gaa aga att get get tta gaa ggt ggt get get get 240 
Asn Val Leu Glu Glu Arg lie Ala Ala Leu Glu Gly Gly Ala Ala Ala 
65 70 75 80 

ttg get gtt tee tec ggt caa gcc get caa ace ett gee ate caa ggt 288 
Leu Ala Val Ser Ser Gly Gin Ala Ala Gin Thr Leu Ala lie Gin Gly 
85 90 95 

ttg gea cac act ggt gac aac ate gtt tee act tct tae tta tae ggt 336 
Leu Ala His Thr Gly Asp Asn lie Val Ser Thr Ser Tyr Leu Tyr Gly 
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100 105 110 

ggt act tat aac cag ttc aaa ate teg ttc aaa aga ttt ggt ate gag 384 
Gly Thr Tyr Asn Gin Phe Lys lie Ser Phe Lys Arg Phe Gly lie Glu 
115 120 125 

get aga ttt gtt gaa ggt gac aat eea gaa gaa ttc gaa aag gte ttt 432 
Ala Arg Phe Val Glu Gly Asp Asn Pro Glu Glu Phe Glu Lys Val Phe 
130 135 140 

gat gaa aga ace aag get gtt tat ttg gaa ace att ggt aat eea aag 480 
Asp Glu Arg Thr Lys Ala Val Tyr Leu Glu Thr lie Gly Asn Pro Lys 
145 150 155 160 

tac aat gtt ccg gat ttt gaa aaa att gtt gca att get eae aaa cac 528 
Tyr Asn Val Pro Asp Phe Glu Lys lie Val Ala lie Ala His Lys His 
165 170 175 

ggt att eea gtt gtc gtt gac aac aca ttt ggt gee ggt ggt tac ttc 576 
Gly lie Pro Val Val Val Asp Asn Thr Phe Gly Ala Gly Gly Tyr Phe 
180 185 190 

tgt cag eea att aaa tac ggt get gat att gta aca cat tet get acc 624 
Cys Gin Pro lie Lys Tyr Gly Ala Asp lie Val Thr His Ser Ala Thr 
195 200 205 

aaa tgg att ggt ggt cat ggt act act ate ggt ggt att att gtt gac 672 
Lys Trp He Gly Gly His Gly Thr Thr He Gly Gly He He Val Asp 
210 215 220 

tct ggt aag ttc cca tgg aag gac tac cca gaa aag ttc cct caa ttc 720 
Ser Gly Lys Phe Pro Trp Lys Asp Tyr Pro Glu Lys Phe Pro Gin Phe 
225 230 235 240 

tct caa cct gee gaa gga tat cac ggt act ate tac aat gaa gcc tac 768 
Ser Gin Pro Ala Glu Gly Tyr His Gly Thr He Tyr Asn Glu Ala Tyr 
245 250 255 

ggt aac ttg gca tac ate gtt eat gtt aga act gaa eta tta aga gat 816 
Gly Asn Leu Ala Tyr He Val His Val Arg Thr Glu Leu Leu Arg Asp 
260 265 270 

ttg ggt cca ttg atg aac cca ttt gcc tet ttc ttg eta eta caa ggt 864 
Leu Gly Pro Leu Met Asn Pro Phe Ala Ser Phe Leu Leu Leu Gin Gly 
275 280 285 

gtt gaa aca tta tet ttg aga get gaa aga eae ggt gaa aat gca ttg 912 
Val Glu Thr Leu Ser Leu Arg Ala Glu Arg His Gly Glu Asn Ala Leu 
290 295 300 

aag tta gee aaa tgg tta gaa caa tec cca tac gta tct tgg gtt tea 960 
Lys Leu Ala Lys Trp Leu Glu Gin Ser Pro Tyr Val Ser Trp Val Ser 
305 310 315 320 

tac cct ggt tta gca tct cat tct cat cat gaa aat get aag aag tat 1008 
Tyr Pro Gly Leu Ala Ser His Ser His His Glu Asn Ala Lys Lys Tyr 
325 330 335 

eta tet aac ggt ttc ggt ggt gtc tta tct ttc ggt gta aaa gac tta 1056 
Leu Ser Asn Gly Phe Gly Gly Val Leu Ser Phe Gly Val Lys Asp Leu 
340 345 350 

cca aat gee gac aag gaa act gac cca ttc aaa ett tet ggt get caa 1104 
Pro Asn Ala Asp Lys Glu Thr Asp Pro Phe Lys Leu Ser Gly Ala Gin 
355 360 365 

gtt gtt gac aat tta aag ett gee tet aac ttg gcc aat gtt ggt gat 1152 
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Val Val Asp Asn Leu Lys Leu Ala Ser Asn Leu Ala Asn Val Gly Asp 
370 375 380 

gcc aag acc tta gtc att get cca tac ttc act acc cac aaa caa tta 1200 
Ala Lys Thr Leu Val lie Ala Pro Tyr Phe Thr Thr His Lys Gin Leu 
385 390 395 400 

aat gac aaa gaa aag ttg gca tct ggt gtt acc aag gac tta att cgt 1248 
Asn Asp Lys Glu Lys Leu Ala Ser Gly Val Thr Lys Asp Leu lie Arg 
405 410 415 

gtc tct gtt ggt ate gaa ttt att gat gac att att gca gac ttc cag 1296 
Val Ser Val Gly lie Glu Phe lie Asp Asp lie lie Ala Asp Phe Gin 
420 425 430 

caa tct ttt gaa act gtt ttc get ggc caa aaa cca tga 1335 
Gin Ser Phe Glu Thr Val Phe Ala Gly Gin Lys Pro 
435 440 

<210> 48 

<211> 444 

<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 48 

Met Pro Ser His Phe Asp Thr Val Gin Leu His Ala Gly Gin Glu Asn 
15 10 15 



Pro Gly Asp Asn Ala His Arg Ser Arg Ala Val Pro lie Tyr Ala Thr 
20 25 30 



Thr Ser Tyr Val Phe Glu Asn Ser Lys His Gly Ser Gin Leu Phe Gly 
35 40 45 



Leu Glu Val Pro Gly Tyr Val Tyr Ser Arg Phe Gin Asn Pro Thr Ser 
50 55 60 



Asn Val Leu Glu Glu Arg lie Ala Ala Leu Glu Gly Gly Ala Ala Ala 
65 70 75 80 



Leu Ala Val Ser Ser Gly Gin Ala Ala Gin Thr Leu Ala lie Gin Gly 
85 90 95 



Leu Ala His Thr Gly Asp Asn lie Val Ser Thr Ser Tyr Leu Tyr Gly 
100 105 110 



Gly Thr Tyr Asn Gin Phe Lys lie Ser Phe Lys Arg Phe Gly lie Glu 
115 120 125 



Ala Arg Phe Val Glu Gly Asp Asn Pro Glu Glu Phe Glu Lys Val Phe 
130 135 140 
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Asp Glu Arg Thr Lys Ala Val Tyr Leu Glu Thr lie Gly Asn Pro Lys 
145 150 155 160 



Tyr Asn Val Pro Asp Phe Glu Lys lie Val Ala lie Ala His Lys His 
165 170 175 



Gly lie Pro Val Val Val Asp Asn Thr Phe Gly Ala Gly Gly Tyr Phe 
180 185 190 



Cys Gin Pro lie Lys Tyr Gly Ala Asp lie Val Thr His Ser Ala Thr 
195 200 205 



Lys Trp lie Gly Gly His Gly Thr Thr lie Gly Gly lie lie Val Asp 
210 215 220 



Ser Gly Lys Phe Pro Trp Lys Asp Tyr Pro Glu Lys Phe Pro Gin Phe 
225 230 235 240 



Ser Gin Pro Ala Glu Gly Tyr His Gly Thr lie Tyr Asn Glu Ala Tyr 
245 250 255 



Gly Asn Leu Ala Tyr lie Val His Val Arg Thr Glu Leu Leu Arg Asp 
260 265 270 



Leu Gly Pro Leu Met Asn Pro Phe Ala Ser Phe Leu Leu Leu Gin Gly 
275 280 285 



Val Glu Thr Leu Ser Leu Arg Ala Glu Arg His Gly Glu Asn Ala Leu 
290 295 300 



Lys Leu Ala Lys Trp Leu Glu Gin Ser Pro Tyr Val Ser Trp Val Ser 
305 310 315 320 



Tyr Pro Gly Leu Ala Ser His Ser His His Glu Asn Ala Lys Lys Tyr 
325 330 335 



Leu Ser Asn Gly Phe Gly Gly Val Leu Ser Phe Gly Val Lys Asp Leu 
340 345 350 



Pro Asn Ala Asp Lys Glu Thr Asp Pro Phe Lys Leu Ser Gly Ala Gin 
355 360 365 



Val Val Asp Asn Leu Lys Leu Ala Ser Asn Leu Ala Asn Val Gly Asp 
370 375 380 



Ala Lys Thr Leu Val lie Ala Pro Tyr Phe Thr Thr His Lys Gin Leu 
385 390 395 400 



Asn Asp Lys Glu Lys Leu Ala Ser Gly Val Thr Lys Asp Leu lie Arg 
405 410 415 
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Val Ser Val Gly lie Glu Phe lie Asp Asp lie lie Ala Asp Phe Gin 
420 425 430 



Gin Ser Phe Glu Thr Val Phe Ala Gly Gin Lys Pro 
435 440 



<210> 49 

<211> 1335 

<212> DNA 

<213> Kluyveromyces lactis 
<220> 

<221> CDS 

<222> (1) . . (1335) 

<223> 



<400> 49 

atg cca tct cac ttc gat act ttg caa ttg cac get ggt caa gaa aag 48 

Met Pro Ser His Phe Asp Thr Leu Gin Leu His Ala Gly Gin Glu Lys 

1.5 10 15 

act get gat got cat aac cca aga gcc gtc cca att tac get acc act 96 

Thr Ala Asp Ala His Asn Pro Arg Ala Val Pro lie Tyr Ala Thr Thr 
20 25 30 

tct tac gtc ttc aac gac tct aag cat ggt get caa ttg ttc ggt tta 144 

Ser Tyr Val Phe Asn Asp Ser Lys His Gly Ala Gin Leu Phe Gly Leu 
35 40 45 

gaa act cca ggt tac att tac tet egt att atg aac eet act eta gac 192 

Glu Thr Pro Gly Tyr lie Tyr Ser Arg lie Met Asn Pro Thr Leu Asp 
50 55 60 

gtc ttg gaa aag aga ttg gca gcc tta gaa ggt ggt att get get ttg 240 

Val Leu Glu Lys Arg Leu Ala Ala Leu Glu Gly Gly lie Ala Ala Leu 
65 70 75 80 

get act tet tet gge caa get get caa ace ttg get gtc act ggt ttg 288 

Ala Thr Ser Ser Gly Gin Ala Ala Gin Thr Leu Ala Val Thr Gly Leu 

85 90 95 

gcc cac act ggt gac aat att gtc tct acc tct ttc tta tac ggt ggt 336 

Ala His Thr Gly Asp Asn lie Val Ser Thr Ser Phe Leu Tyr Gly Gly 
100 105 110 

act tat aac caa ttc aag gtt gcc ttc aag aga tta gga att gaa get 384 

Thr Tyr Asn Gin Phe Lys Val Ala Phe Lys Arg Leu Gly lie Glu Ala 
115 120 125 

aga ttt gtc gat ggt gac aag cca gaa gac ttc gaa aag ttg ttc gat 432 

Arg Phe Val Asp Gly Asp Lys Pro Glu Asp Phe Glu Lys Leu Phe Asp 
130 135 140 
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gaa aag act aag get etc tat ctg gaa tet ate ggt aat ect aag tac 480 
Glu Lys Thr Lys Ala Leu Tyr Leu Glu Ser lie Gly Asn Pro Lys Tyr 
145 150 155 160 

aat gtc cca gac ttc gaa aag att gtt get gtt get cat aag eat ggt 528 
Asn Val Pro Asp Phe Glu Lys lie Val Ala Val Ala His Lys His Gly 
165 170 175 

ate cca gtt gtt gtt gac aac act ttc ggt gee ggt ggt ttc ttc tgc 576 
lie Pro Val Val Val Asp Asn Thr Phe Gly Ala Gly Gly Phe Phe Cys 
180 185 190 

caa cct ate aaa tac ggt get gat ate gtt act eae tet get ace aag 624 
Gin Pro lie Lys Tyr Gly Ala Asp lie Val Thr His Ser Ala Thr Lys 
195 200 205 

tgg ate ggt ggt eat ggt gtc ace gtt ggt ggt gtc ate att gac tet 672 
Trp lie Gly Gly His Gly Val Thr Val Gly Gly Val lie lie Asp Ser 
210 215 220 

ggt aag ttc cca tgg aag gat tac eeg gaa aag ttc cct caa ttc tet 720 
Gly Lys Phe Pro Trp Lys Asp Tyr Pro Glu Lys Phe Pro Gin Phe Ser 

225 230 235 240 

eag cca tet gaa ggt tat eat ggt ttg ate ttc aat gat gee ttt ggt 7 68 

Gin Pro Ser Glu Gly Tyr His Gly Leu lie Phe Asn Asp Ala Phe Gly 
245 250 255 

cca get get ttc att ggt cat gta aga ace gaa ttg eta aga gat tta 816 
Pro Ala Ala Phe lie Gly His Val Arg Thr Glu Leu Leu Arg Asp Leu 
260 265 270 

ggt eea gtg ttg agt cca ttc get ggt ttc ttg ttg tta eag ggt ctt 864 
Gly Pro Val Leu Ser Pro Phe Ala Gly Phe Leu Leu Leu Gin Gly Leu 
275 280 285 

gaa act ttg tet eta aga ggt gaa aga eae ggt tec aac get ttg aag 912 
Glu Thr Leu Ser Leu Arg Gly Glu Arg His Gly Ser Asn Ala Leu Lys 
290 295 300 

ttg get caa tac ttg gaa agt tet cca tac gtt tea tgg gtc tet tac 960 
Leu Ala Gin Tyr Leu Glu Ser Ser Pro Tyr Val Ser Trp Val Ser Tyr 

305 310 315 320 

cca ggt ttg eea tet eae tet eae eae gaa aac get aag aaa tac ttg 1008 
Pro Gly Leu Pro Ser His Ser His His Glu Asn Ala Lys Lys Tyr Leu 
325 330 335 

gaa aat ggt ttc ggt ggt gtt tta tee ttc ggt gtc aaa gat ttg cct 1056 
Glu Asn Gly Phe Gly Gly Val Leu Ser Phe Gly Val Lys Asp Leu Pro 
340 345 350 

aac get tee gag gaa tet gat eea ttc aag get tet ggt gee caa gtt 1104 
Asn Ala Ser Glu Glu Ser Asp Pro Phe Lys Ala Ser Gly Ala Gin Val 
355 360 365 

gtt gac aac ttg aag ctg get tet aac ttg gea aac gtt ggt gac tec 1152 
Val Asp Asn Leu Lys Leu Ala Ser Asn Leu Ala Asn Val Gly Asp Ser 
370 375 380 

aag ace ttg gtc att get cca tac ttc act aca cat caa caa ttg ace 1200 
Lys Thr Leu Val lie Ala Pro Tyr Phe Thr Thr His Gin Gin Leu Thr 
385 390 395 400 

gac gaa gaa aag tta get tet ggt gtt ace aag gac ttg ate egt gtt 1248 
Asp Glu Glu Lys Leu Ala Ser Gly Val Thr Lys Asp Leu lie Arg Val 
405 410 415 

M/43128-PCT MetY 
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tct gtt ggt act gaa ttc att gac gac att att get gac ttt gaa gca 1296 
Ser Val Gly Thr Glu Phe lie Asp Asp lie lie Ala Asp Phe Glu Ala 
420 425 430 

tct ttc get act gtc ttc aat ggc caa aaa cct gaa taa 1335 
Ser Phe Ala Thr Val Phe Asn Gly Gin Lys Pro Glu 
435 440 

<210> 50 

<211> 444 

<212> PRT 

<213> Kluyveromyces lactis 



<400> 50 

Met Pro Ser His Phe Asp Thr Leu Gin Leu His Ala Gly Gin Giu Lys 
15 10 15 



Thr Ala Asp Ala His Asn Pro Arg Ala Val Pro lie Tyr Ala Thr Thr 
20 25 30 



Ser Tyr Val Phe Asn Asp Ser Lys His Gly Ala Gin Leu Phe Gly Leu 
35 40 45 



Glu Thr Pro Gly Tyr lie Tyr Ser Arg lie Met Asn Pro Thr Leu Asp 
50 55 60 



Val Leu Glu Lys Arg Leu Ala Ala Leu Glu Gly Gly lie Ala Ala Leu 
65 70 75 80 



Ala Thr Ser Ser Gly Gin Ala Ala Gin Thr Leu Ala Val Thr Gly Leu 
85 90 95 



Ala His Thr Gly Asp Asn lie Val Ser Thr Ser Phe Leu Tyr Gly Gly 
100 105 110 



Thr Tyr Asn Gin Phe Lys Val Ala Phe Lys Arg Leu Gly lie Glu Ala 
115 120 125 



Arg Phe Val Asp Gly Asp Lys Pro Glu Asp Phe Glu Lys Leu Phe Asp 
130 135 140 



Glu Lys Thr Lys Ala Leu Tyr Leu Glu Ser lie Gly Asn Pro Lys Tyr 
145 150 155 160 



Asn Val Pro Asp Phe Glu Lys lie Val Ala Val Ala His Lys His Gly 
165 170 175 



lie Pro Val Val Val Asp Asn Thr Phe Gly Ala Gly Gly Phe Phe Cys 
M/43128-PCT 
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95 



180 185 190 



Gin Pro lie Lys Tyr Gly Ala Asp lie Val Thr His Ser Ala Thr Lys 
195 200 205 



Trp He Gly Gly His Gly Val Thr Val Gly Gly Val He He Asp Ser 
210 215 220 



Gly Lys Phe Pro Trp Lys Asp Tyr Pro Glu Lys Phe Pro Gin Phe Ser 
225 230 235 240 



Gin Pro Ser Glu Gly Tyr His Gly Leu He Phe Asn Asp Ala Phe Gly 
245 250 255 



Pro Ala Ala Phe He Gly His Val Arg Thr Glu Leu Leu Arg Asp Leu 
260 265 270 



Gly Pro Val Leu Ser Pro Phe Ala Gly Phe Leu Leu Leu Gin Gly Leu 
275 280 285 



Glu Thr Leu Ser Leu Arg Gly Glu Arg His Gly Ser Asn Ala Leu Lys 
290 295 300 



Leu Ala Gin Tyr Leu Glu Ser Ser Pro Tyr Val Ser Trp Val Ser Tyr 
305 310 315 320 



Pro Gly Leu Pro Ser His Ser His His Glu Asn Ala Lys Lys Tyr Leu 
325 330 335 



Glu Asn Gly Phe Gly Gly Val Leu Ser Phe Gly Val Lys Asp Leu Pro 
340 345 350 



Asn Ala Ser Glu Glu Ser Asp Pro Phe Lys Ala Ser Gly Ala Gin Val 
355 360 365 



Val Asp Asn Leu Lys Leu Ala Ser Asn Leu Ala Asn Val Gly Asp Ser 
370 375 380 



Lys Thr Leu Val He Ala Pro Tyr Phe Thr Thr His Gin Gin Leu Thr 
385 390 395 400 



Asp Glu Glu Lys Leu Ala Ser Gly Val Thr Lys Asp Leu He Arg Val 
405 410 415 



Ser Val Gly Thr Glu Phe He Asp Asp He He Ala Asp Phe Glu Ala 
420 425 430 



Ser Phe Ala Thr Val Phe Asn Gly Gin Lys Pro Glu 
435 440 
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<210> 51 

<211> 1323 

<212> DNA 

<213> Candida albicans 
<220> 

<221> CDS 

<222> (1) . . (1323) 

<223> 



<400> 51 

atg cct tct cac ttt gat aca ctt caa tta cat get ggt caa cca gtt 

Met Pro Ser His Phe Asp Thr Leu Gin Leu His Ala Gly Gin Pro Val 

15 10 15 

gaa aaa cca cac caa cca aga gcc cca cca att tat gca acc acc tec 

Glu Lys Pro His Gin Pro Arg Ala Pro Pro lie Tyr Ala Thr Thr Ser 

20 25 30 

tat gtt ttc aat gac tct aaa cac ggt get caa tta ttt ggt tta gaa 

Tyr Val Phe Asn Asp Ser Lys His Gly Ala Gin Leu Phe Gly Leu Glu 

35 40 45 

acc cca gga tac att tac tec aga att atg aat cca aca aac gat gtg 

Thr Pro Gly Tyr lie Tyr Ser Arg lie Met Asn Pro Thr Asn Asp Val 

50 55 60 

ttt gaa caa aga att get gcc ttg gaa ggt ggt att ggt gca ttg gee 

Phe Glu Gin Arg lie Ala Ala Leu Glu Gly Gly lie Gly Ala Leu Ala 

65 70 75 80 

act tct tct ggt caa tea get caa ttc ttg gcc att get ggg ttg get 

Thr Ser Ser Gly Gin Ser Ala Gin Phe Leu Ala lie Ala Gly Leu Ala 

85 90 95 

cat get ggt gat aac att ate agt aca tec tac ttg tat ggt ggt act 

His Ala Gly Asp Asn lie lie Ser Thr Ser Tyr Leu Tyr Gly Gly Thr 

100 105 110 

tat aat caa ttc aaa gtt get ttc aaa cgt ttg ggc att gaa acc aaa 

Tyr Asn Gin Phe Lys Val Ala Phe Lys Arg Leu Gly lie Glu Thr Lys 

115 120 125 

ttc gtt aat ggt gac gee get gaa gat ttt get aaa ttg att gac gac 

Phe Val Asn Gly Asp Ala Ala Glu Asp Phe Ala Lys Leu lie Asp Asp 

130 135 140 

aag aca aaa get att tat att gaa acc att gga aac cct aaa tat aat 

Lys Thr Lys Ala lie Tyr lie Glu Thr lie Gly Asn Pro Lys Tyr Asn 

145 150 155 160 

gtt ccg gac ttt gaa aaa ate acc aaa ttg gcc cat gaa cac ggt att 

Val Pro Asp Phe Glu Lys lie Thr Lys Leu Ala His Glu His Gly lie 

165 170 175 

cct gtt gtt gtc gac aac act ttt ggt get ggt gga ttt tta gtt aac 

Pro Val Val Val Asp Asn Thr Phe Gly Ala Gly Gly Phe Leu Val Asn 



M/43128 - PCT 



48 

96 
144 
192 
240 
288 
336 
384 
432 
480 
528 
576 

MetY 



97 



180 185 190 



cca 
Pro 


att 
He 


gcc 
Ala 
195 


cae 
His 


ggt 
Gly 


get 
Ala 


gat 
Asp 


att 
He 
200 


gtt 
Val 


gtt 
Val 


cat 
His 


tct 
Ser 


get 
Ala 
205 


act 
Thr 


aaa 
Lys 


tgg 
Trp 


att 
He 


ggt 
Gly 
210 


ggt 
Gly 


cae 
His 


ggt 
Gly 


act 
Thr 


aca 
Thr 
215 


att 
He 


get 
Ala 


ggt 
Gly 


gtt 
Val 


att 
He 
220 


gtt 
Val 


gat 
Asp 


tec 
Ser 


ggt 
Gly 


aac 
Asn 
225 


ttc 
Phe 


cca 
Pro 


tgg 
Trp 


acc 
Thr 


gag 
Glu 
230 


tac 
Tyr 


cca 
Pro 


gaa 
Glu 


aaa 
Lys 


tac 
Tyr 
235 


cca 
Pro 


caa 
Gin 


ttc 
Phe 


tct 
Ser 


aaa 
Lys 
240 


cca 
Pro 


tea 
Ser 


gaa 
Glu 


ggt 
Gly 


tac 
Tyr 
245 


cac 
His 


ggg 

Gly 


ttg 
Leu 


ate 
He 


ttg 
Leu 
250 


aat 
Asn 


gat 
Asp 


get 
Ala 


tta 
Leu 


ggt 
Gly 
255 


aag 
Lys 


gcc 
Ala 


gca 
Ala 


tac 
Tyr 


att 
He 
260 


ggt 
Gly 


cac 
His 


ttg 
Leu 


aga 
Arg 


att 
He 
265 


gaa 
Glu 


ttg 
Leu 


ttg 
Leu 


aga 
Arg 


gac 
Asp 
270 


ttg 
Leu 


ggt 
Gly 


cca 
Pro 


get 
Ala 


ttg 
Leu 
275 


aat 
Asn 


cca 
Pro 


ttt 
Phe 


gga 
Gly 


agt 
Ser 
280 


ttt 
Phe 


ttg 
Leu 


ttg 
Leu 


ttg 
Leu 


caa 
Gin 
285 


ggt 
Gly 


tta 
Leu 


gaa 
Glu 


act 
Thr 


ttg 
Leu 
290 


tct 
Ser 


ttg 
Leu 


aga 
Arg 


gtt 
Val 


gaa 
Glu 
295 


aga 
Arg 


caa 
Gin 


tct 
Ser 


gaa 
Glu 


aat 
Asn 
300 


get 
Ala 


ttg 
Leu 


aaa 
Lys 


ttg 
Leu 


gcc 
Ala 
305 


caa 
Gin 


tgg 
Trp 


ttg 
Leu 


gaa 
Glu 


aag 
Lys 
310 


aac 
Asn 


cca 
Pro 


aat 
Asn 


gtt 
Val 


gag 
Glu 
315 


tct 
Ser 


gtg 
Val 


tec 
Ser 


tat 
Tyr 


ttg 
Leu 
320 


gga 
Gly 


ttg 
Leu 


eea 
Pro 


tct 
Ser 


cac 
His 
325 


gaa 
Glu 


tee 
Ser 


cae 
His 


gaa 
Glu 


ttg 
Leu 
330 


agt 
Ser 


aaa 
Lys 


aaa 
Lys 


tac 
Tyr 


ttg 
Leu 
335 


aac 
Asn 


aat 
Asn 


gac 
Asp 


get 
Ala 


aag 
Lys 
340 


tac 
Tyr 


ttt 
Phe 


ggt 
Gly 


ggt 
Gly 


get 
Ala 
345 


tta 
Leu 


gca 
Ala 


ttt 
Phe 


act 
Thr 


gtc 
Val 
350 


aag 
Lys 


gac 
Asp 


ate 
He 


ace 
Thr 


aac 
Asn 
355 


ace 
Thr 


tec 
Ser 


age 
Ser 


gac 
Asp 


eea 
Pro 
360 


ttc 
Phe 


aat 
Asn 


gaa 
Glu 


gee 
Ala 


tea 
Ser 
365 


eea 
Pro 


aag 
Lys 


ttg 
Leu 


gtt 
Val 


gac 
Asp 
370 


aat 
Asn 


ttg 
Leu 


gag 
Glu 


att 
He 


get 
Ala 
375 


tea 
Ser 


aac 
Asn 


ttg 
Leu 


get 
Ala 


aat 
Asn 
380 


gtg 
Val 


ggt 
Gly 


gac 
Asp 


tct 
Ser 


aag 
Lys 
385 


act 
Thr 


ttg 
Leu 


gtt 
Val 


att 
He 


get 
Ala 
390 


cca 
Pro 


tgg 

Trp 


ttt 
Phe 


act 
Thr 


aca 
Thr 
395 


cat 
His 


caa 
Gin 


caa 
Gin 


ttg 
Leu 


tct 
Ser 
400 


gat 
Asp 


gaa 
Glu 


gaa 
Glu 


aag 
Lys 


ttg 
Leu 
405 


get 
Ala 


tct 
Ser 


ggt 
Gly 


gtt 
Val 


ace 
Thr 
410 


aag 
Lys 


ggc 
Gly 


tta 
Leu 


ate 
He 


aga 
Arg 
415 


gtt 
Val 


tct 
Ser 


act 
Thr 


ggt 
Gly 


act 
Thr 
420 


gaa 
Glu 


tat 
Tyr 


att 
He 


gat 
Asp 


gat 
Asp 
425 


att 
He 


att 
He 


aac 
Asn 


gac 
Asp 


ttt 
Phe 
430 


gaa 
Glu 


caa 
Gin 


gca 
Ala 


ttc 
Phe 


aag 
Lys 


aag 
Lys 


gtt 
Val 


tat 
Tyr 


aac 
Asn 


aac 
Asn 


taa 

















624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1323 



435 440 
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<210> 52 

<211> 440 
<212> PRT 

<213> Candida albicans 
<400> 52 

Met Pro Ser His Phe Asp Thr Leu Gin Leu His Ala Gly Gin Pro Val 
15 10 15 



Glu Lys Pro His Gin Pro Arg Ala Pro Pro lie Tyr Ala Thr Thr Ser 
20 25 30 



Tyr Val Phe Asn Asp Ser Lys His Gly Ala Gin Leu Phe Gly Leu Glu 
35 40 45 



Thr Pro Gly Tyr lie Tyr Ser Arg lie Met Asn Pro Thr Asn Asp Val 
50 55 60 



Phe Glu Gin Arg lie Ala Ala Leu Glu Gly Gly lie Gly Ala Leu Ala 
65 70 75 80 



Thr Ser Ser Gly Gin Ser Ala Gin Phe Leu Ala lie Ala Gly Leu Ala 
85 90 95 



His Ala Gly Asp Asn lie lie Ser Thr Ser Tyr Leu Tyr Gly Gly Thr 
100 105 110 



Tyr Asn Gin Phe Lys Val Ala Phe Lys Arg Leu Gly lie Glu Thr Lys 
115 120 125 



Phe Val Asn Gly Asp Ala Ala Glu Asp Phe Ala Lys Leu lie Asp Asp 
130 135 140 



Lys Thr Lys Ala lie Tyr lie Glu Thr lie Gly Asn Pro Lys Tyr Asn 
145 150 155 160 

Val Pro Asp Phe Glu Lys lie Thr Lys Leu Ala His Glu His Gly lie 
165 170 175 



Pro Val Val Val Asp Asn Thr Phe Gly Ala Gly Gly Phe Leu Val Asn 
180 185 190 



Pro lie Ala His Gly Ala Asp lie Val Val His Ser Ala Thr Lys Trp 
195 200 205 



lie Gly Gly His Gly Thr Thr lie Ala Gly Val lie Val Asp Ser Gly 
210 215 220 
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Asn Phe Pro Trp Thr Glu Tyr Pro Glu Lys Tyr Pro Gin Phe Ser Lys 
225 230 235 240 



Pro Ser Glu Gly Tyr His Gly Leu lie Leu Asn Asp Ala Leu Gly Lys 
245 250 255 



Ala Ala Tyr lie Gly His Leu Arg lie Glu Leu Leu Arg Asp Leu Gly 
260 265 270 



Pro Ala Leu Asn Pro Phe Gly Ser Phe Leu Leu Leu Gin Gly Leu Glu 
275 280 285 



Thr Leu Ser Leu Arg Val Glu Arg Gin Ser Glu Asn Ala Leu Lys Leu 
290 295 300 



Ala Gin Trp Leu Glu Lys Asn Pro Asn Val Glu Ser Val Ser Tyr Leu 
305 310 315 320 



Gly Leu Pro Ser His Glu Ser His Glu Leu Ser Lys Lys Tyr Leu Asn 
325 330 335 



Asn Asp Ala Lys Tyr Phe Gly Gly Ala Leu Ala Phe Thr Val Lys Asp 
340 345 350 



lie Thr Asn Thr Ser Ser Asp Pro Phe Asn Glu Ala Ser Pro Lys Leu 
355 360 365 



Val Asp Asn Leu Glu lie Ala Ser Asn Leu Ala Asn Val Gly Asp Ser 
370 375 380 



Lys Thr Leu Val lie Ala Pro Trp Phe Thr Thr His Gin Gin Leu Ser 
385 390 395 400 



Asp Glu Glu Lys Leu Ala Ser Gly Val Thr Lys Gly Leu lie Arg Val 
405 410 415 



Ser Thr Gly Thr Glu Tyr lie Asp Asp lie lie Asn Asp Phe Glu Gin 
420 425 430 



Ala Phe Lys Lys Val Tyr Asn Asn 
435 440 



<210> 53 

<211> 1290 

<212> DNA 

<213> Schizosaccharomyces pombe 
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<220> 

<221> CDS 

<222> (1) . . (1290) 

<223> 



<400> 53 

atg cca gtc gag agt gaa cat ttc gaa act tta caa tta cat get ggc 48 

Met Pro Val Glu Ser Glu His Phe Glu Thr Leu Gin Leu His Ala Gly 
15 10 15 

caa gag cct gat get get acc age tct cgt gee gtt cec ate tac get 96 
Gin Glu Pro Asp Ala Ala Thr Ser Ser Arg Ala Val Pro lie Tyr Ala 
20 25 30 

act act tec tat gtt ttc cgt gat tgc gac cat ggc ggc cgc ttg ttc 144 
Thr Thr Ser Tyr Val Phe Arg Asp Cys Asp His Gly Gly Arg Leu Phe 
35 40 45 

gga tta cag gaa cca ggt tac ate tac teg cgt atg atg aat ccc acc 192 
Gly Leu Gin Glu Pro Gly Tyr lie Tyr Ser Arg Met Met Asn Pro Thr 
50 55 60 

gee gac gtt ttt gag aaa cgt att gee gee ttg gag eat ggc get get 24 0 

Ala Asp Val Phe Glu Lys Arg lie Ala Ala Leu Glu His Gly Ala Ala 
65 70 75 80 

gca ate get act agt tec ggt act tec get etc ttc atg get ttg acc 288 
Ala lie Ala Thr Ser Ser Gly Thr Ser Ala Leu Phe Met Ala Leu Thr 
85 90 95 

aeg ttg get aag gee ggt gat aac att gtc tec act tct tac ett tat 336 
Thr Leu Ala Lys Ala Gly Asp Asn lie Val Ser Thr Ser Tyr Leu Tyr 
100 105 110 

ggt ggt act tac aac etc ttc aag gtt ace etg ect aga ttg gga att 384 
Gly Gly Thr Tyr Asn Leu Phe Lys Val Thr Leu Pro Arg Leu Gly lie 
115 120 125 

act acc aag ttt gtc aat ggt gat gat cct aat gat ett gca get cag 432 
Thr Thr Lys Phe Val Asn Gly Asp Asp Pro Asn Asp Leu Ala Ala Gin 
130 135 140 

att gat gaa aac aca aag get gtt tac gtt gag tec ate ggc aat cec 4 80 

lie Asp Glu Asn Thr Lys Ala Val Tyr Val Glu Ser lie Gly Asn Pro 
145 150 155 160 

atg tac aac gtt ccc gat ttt gag cgt ate get gag gtt get cat gee 528 
Met Tyr Asn Val Pro Asp Phe Glu Arg lie Ala Glu Val Ala His Ala 
165 170 175 

get ggt gtg cct tta atg gtc gat aac act ttt ggc ggc ggt ggt tat 576 
Ala Gly Val Pro Leu Met Val Asp Asn Thr Phe Gly Gly Gly Gly Tyr 
180 185 190 

ttg gtt cgt cec att gac cac ggt gee gat ate gtt acc cac tct gee 624 
Leu Val Arg Pro lie Asp His Gly Ala Asp lie Val Thr His Ser Ala 
195 200 205 

act aag tgg ate ggt ggt cat ggc act act att ggc ggt gtg att gtt 672 
Thr Lys Trp lie Gly Gly His Gly Thr Thr lie Gly Gly Val lie Val 
210 215 220 
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gat agt ggt aag ttt gac tgg aag aag aac age aag cgt ttc cct gaa 720 
Asp Ser Gly Lys Phe Asp Trp Lys Lys Asn Ser Lys Arg Phe Pro Glu 
225 230 235 240 

ttc aac gag cct cat ccc ggt tac cat ggc atg gtc ttt act gaa act 768 
Phe Asn Glu Pro His Pro Gly Tyr His Gly Met Val Phe Thr Glu Thr 
245 250 255 

ttt ggt aac ttg gca tat get ttt get tgc cgt act caa act etc cgt 816 
Phe Gly Asn Leu Ala Tyr Ala Phe Ala Cys Arg Thr Gin Thr Leu Arg 
260 265 270 

gat gtt ggt ggc aat gcc aat cca ttc ggt gtc ttt ttg ctt ctt caa 864 
Asp Val Gly Gly Asn Ala Asn Pro Phe Gly Val Phe Leu Leu Leu Gin 
275 280 285 

ggt ctt gaa acg ctt tct ctt cgt atg gag cgt cac gtt caa aat gca 912 
Gly Leu Glu Thr Leu Ser Leu Arg Met Glu Arg His Val Gin Asn Ala 
290 295 300 

ttt get ctt gca aaa tat ttg gaa aag cac ccc aag gtt aac tgg gtt 960 
Phe Ala Leu Ala Lys Tyr Leu Glu Lys His Pro Lys Val Asn Trp Val 
305 310 315 320 

tct tac cct ggt ctt gaa tct cac gtc tct cac aaa ctt gcc aag aag 1008 
Ser Tyr Pro Gly Leu Glu Ser His Val Ser His Lys Leu Ala Lys Lys 
325 330 335 

tac ttg aaa aat ggt tac ggc gcc gtt etc age ttt ggc get aaa ggt 1056 
Tyr Leu Lys Asn Gly Tyr Gly Ala Val Leu Ser Phe Gly Ala Lys Gly 
340 345 350 

ggc cct gat caa agt cgt aag gta gtc aat gcc tta aag ctt get agt 1104 
Gly Pro Asp Gin Ser Arg Lys Val Val Asn Ala Leu Lys Leu Ala Ser 
355 360 365 

cag ttg gcc aat gtt ggt gat gcc aaa act ttg gtt ate get cct gcc 1152 
Gin Leu Ala Asn Val Gly Asp Ala Lys Thr Leu Val lie Ala Pro Ala 
370 375 380 

tat acc act cat tta caa tta act gat gag gag caa att tct gcc ggt 1200 
Tyr Thr Thr His Leu Gin Leu Thr Asp Glu Glu Gin lie Ser Ala Gly 
385 390 395 400 

gtc act aag gat ctt att cgt gtg gcc gtc ggt att gag cac ate gat 1248 
Val Thr Lys Asp Leu lie Arg Val Ala Val Gly He Glu His He Asp 
405 410 415 

gat att ate gcc gac ttt get caa get ttg gaa gtt gcc taa 1290 
Asp He lie Ala Asp Phe Ala Gin Ala Leu Glu Val Ala 
420 425 

<210> 54 
<211> 429 
<212> PRT 

<213> Schizosaccharomyces pombe 



<400> 54 

Met Pro Val Glu Ser Glu His Phe Glu Thr Leu Gin Leu His Ala Gly 
15 10 15 
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Gin Glu Pro Asp Ala Ala Thr Ser Ser Arg Ala Val Pro lie Tyr Ala 
20 25 30 



Thr Thr Ser Tyr Val Phe Arg Asp Cys Asp His Gly Gly Arg Leu Phe 
35 40 45 



Gly Leu Gin Glu Pro Gly Tyr lie Tyr Ser Arg Met Met Asn Pro Thr 
50 55 60 



Ala Asp Val Phe Glu Lys Arg lie Ala Ala Leu Glu His Gly Ala Ala 
65 70 75 80 



Ala lie Ala Thr Ser Ser Gly Thr Ser Ala Leu Phe Met Ala Leu Thr 
85 90 95 



Thr Leu Ala Lys Ala Gly Asp Asn lie Val Ser Thr Ser Tyr Leu Tyr 
100 105 110 



Gly Gly Thr Tyr Asn Leu Phe Lys Val Thr Leu Pro Arg Leu Gly lie 
115 120 125 



Thr Thr Lys Phe Val Asn Gly Asp Asp Pro Asn Asp Leu Ala Ala Gin 
130 135 140 



lie Asp Glu Asn Thr Lys Ala Val Tyr Val Glu Ser lie Gly Asn Pro 
145 150 155 160 



Met Tyr Asn Val Pro Asp Phe Glu Arg lie Ala Glu Val Ala His Ala 
165 170 175 



Ala Gly Val Pro Leu Met Val Asp Asn Thr Phe Gly Gly Gly Gly Tyr 
180 185 190 



Leu Val Arg Pro lie Asp His Gly Ala Asp lie Val Thr His Ser Ala 
195 200 205 



Thr Lys Trp lie Gly Gly His Gly Thr Thr lie Gly Gly Val lie Val 
210 215 220 



Asp Ser Gly Lys Phe Asp Trp Lys Lys Asn Ser Lys Arg Phe Pro Glu 
225 230 235 240 



Phe Asn Glu Pro His Pro Gly Tyr His Gly Met Val Phe Thr Glu Thr 
245 250 255 



Phe Gly Asn Leu Ala Tyr Ala Phe Ala Cys Arg Thr Gin Thr Leu Arg 
260 265 270 



Asp Val Gly Gly Asn Ala Asn Pro Phe Gly Val Phe Leu Leu Leu Gin 
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275 280 285 



Gly Leu Glu Thr Leu Ser Leu Arg Met Glu Arg His Val Gin Asn Ala 
290 295 300 



Phe Ala Leu Ala Lys Tyr Leu Glu Lys His Pro Lys Val Asn Trp Val 
305 310 315 320 



Ser Tyr Pro Gly Leu Glu Ser His Val Ser His Lys Leu Ala Lys Lys 
325 330 335 



Tyr Leu Lys Asn Gly Tyr Gly Ala Val Leu Ser Phe Gly Ala Lys Gly 
340 345 350 



Gly Pro Asp Gin Ser Arg Lys Val Val Asn Ala Leu Lys Leu Ala Ser 

355 360 365 

Gin Leu Ala Asn Val Gly Asp Ala Lys Thr Leu Val lie Ala Pro Ala 

370 375 380 



Tyr Thr Thr His Leu Gin Leu Thr Asp Glu Glu Gin lie Ser Ala Gly 
385 390 395 400 



Val Thr Lys Asp Leu lie Arg Val Ala Val Gly lie Glu His lie Asp 
405 410 415 

Asp lie lie Ala Asp Phe Ala Gin Ala Leu Glu Val Ala 
420 425 

<210> 55 
<211> 52 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: PGR primer 
<400> 55 

cccgggatcc gctagcggcg cgccggccgg cccggtgtga aataccgcac ag 52 

<210> 56 
<211> 53 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> Description of the artificial sequence: PGR primer 
<400> 56 

tctagactcg agcggccgcg gccggccttt aaattgaaga cgaaagggcc teg 53 

<210> 57 
<211> 47 
<212> DNA 

<213> Artificial sequence 
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<220> 

<223> Description of the artificial sequence: PGR primer 
<400> 57 

gagatctaga cccggggatc cgctagcggg ctgctaaagg aagcgga 4 7 

<210> 58 
<211> 38 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence : PGR primer 
<400> 58 

gagaggcgcg ccgctagcgt gggcgaagaa ctccagca 38 

<210> 59 
<211> 34 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: PGR primer 

<400> 59 

gagagggcgg ccgcgcaaag tcccgcttcg tgaa 34 

<210> 60 
<211> 34 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: PGR primer 
<400> 60 

gagagggcgg ccgctcaagt cggtcaagcc acgc 34 

<210> 61 
<211> 140 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: PGR primer 

<400> 61 

tcgaatttaa atctcgagag gcctgacgtc gggcccggta ccacgcgtca tatgactagt 60 
tcggacctag ggatatcgtc gacatcgatg ctcttctgcg ttaattaaca attgggatcc 120 
tctagacccg ggatttaaat 140 



<210> 62 
<211> 140 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: PGR primer 
<400> 62 
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gatcatttaa atcccgggtc tagaggatcc caattgttaa ttaacgcaga agagcatcga 60 
tgtcgacgat atccctaggt ccgaactagt catatgacgc gtggtaccgg gcccgacgtc 120 
aggcctctcg agatttaaat 140 



<210> 63 
<211> 33 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> Description of the artificial sequence : PGR primer 
<400> 63 

gagagcggcc gccgatcctt tttaacccat cac 33 



<210> 64 
<211> 32 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> Description of the artificial sequence: PGR primer 
<400> 64 

aggagcggcc gccatcggca ttttcttttg eg 32 



<210> 65 
<211> 5091 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> Description of the artificial sequence : plasmid 



<400> 65 

gccgcgactg 

acccctatgc 

tcttcgcaaa 

gcttggcttg 

gggcccggta 

ctcttctgcg 

ctgctaaagg 

gaatgtcagc 

agcttgcagt 

accggaattg 

gatggctttc 

aggatgagga 

ttgggtggag 

cgccgtgttc 

cggtgccctg 

cgttccttgc 

gggcgaagtg 

catcatggct 

ccaccaagcg 

tcaggatgat 

caaggcgcgc 

gaatatcatg 

ggcggaccgc 

cgaatgggct 

cgccttctat 

gaccaagcga 

aggttgggct 

ctcatgctgg 

gcacagatgc 



ccttcgcgaa 
caagcttctt 
aatcgtcccc 
accgacttga 
ccacgcgtca 
ttaattaaca 
aagcggaaca 
tactgggcta 
gggcttacat 
ccagctgggg 
ttgccgccaa 
tcgtttcgca 
aggctattcg 
cggctgtcag 
aatgaactgc 
gcagctgtgc 
ccggggcagg 
gatgcaatgc 
aaacatcgca 
ctggacgaag 
atgcccgacg 
gtggaaaatg 
tatcaggaca 
gaccgcttcc 
cgccttcttg 
cgcccaacct 
tcggaatcgt 
agttcttcgc 
gtaaggagaa 



gccttgcccc 
tcaccctaaa 
tgatcgccct 
tcagcggccg 
tatgactagt 
attgggat cc 
cgtagaaagc 
tctggacaag 
ggcgatagct 
cgccctctgg 
ggatctgatg 
tgattgaaca 
gctatgactg 
cgcaggggcg 
aggacgaggc 
tcgacgttgt 
atctcctgtc 
ggcggctgca 
tcgagcgagc 
agcatcaggg 
gcgaggatct 
gccgcttttc 
tagcgttggc 
tcgtgcttta 
acgagttctt 
gccatcacga 
tttccgggac 
ccacgctagc 
aataccgcat 



gcggaaattt 
ttcgagagat 
tgcgacgttg 
ctcgatttaa 
tcggacctag 
tctagacccg 
cagtccgcag 
ggaaaacgca 
agactgggcg 
taaggttggg 
gcgcagggga 
agatggattg 
ggcacaacag 
cccggttctt 
agcgcggcta 
cactgaagcg 
atctcacctt 
tacgcttgat 
acgtactcgg 
gctcgcgcca 
cgtcgtgacc 
tggattcatc 
tacccgtgat 
cggtatcgcc 
ctgagcggga 
gatttcgatt 
gccggctgga 
ggcgcgccgg 
caggcgctct 



cctccaccga 
tggattctta 
gcgtcggtgc 
atctcgagag 
ggatatcgtc 
ggatttaaat 
aaacggtgct 
agcgcaaaga 
gttttatgga 
aagccctgca 
tcaagatctg 
cacgcaggtt 
acaatcggct 
t ttgtcaaga 
tcgtggctgg 
ggaagggact 
gctcctgccg 
ccggctacct 
atggaagccg 
gccgaactgt 
catggcgatg 
gactgtggcc 
attgctgaag 
gctcccgatt 
ctctggggtt 
ccaccgccgc 
tgatcctcca 
ccggcccggt 
tccgcttcct 



gttcgtgcac 
ccgtggaaat 
cgctggttgc 
gcctgacgtc 
gacatcgatg 
cgctagcggg 
gaccccggat 
gaaagcaggt 
cagcaagcga 
aagtaaactg 
atcaagagac 
ctccggccgc 
gctctgatgc 
ccgacctgtc 
ccacgacggg 
ggctgctatt 
agaaagtatc 
gcccattcga 
gtcttgtcga 
tcgccaggct 
cctgcttgcc 
ggctgggtgt 
agct tggcgg 
cgcagcgcat 
cgaaatgacc 
cttctatgaa 
gcgcggggat 
gtgaaatacc 
cgctcactga 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 
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ctcgctgcgc 
acggttatcc 
aaaggccagg 
tgacgagcat 
aagataccag 
gcttaccgga 
acgctgtagg 
accccccgtt 
ggtaagacac 
gtatgtaggc 
gacagtattt 
ctcttgatcc 
gattacgcgc 
cgctcagtgg 
cttcacctag 
tttcgtgccg 
gaccttcacg 
cgcgctggag 
ccgagctctc 
cctagaaact 
gccaggagga 
tcctccccgg 
cgcagccagc 
gcaaatggcg 
ggaagcggca 
aaatgccgcg 
ccgaatcggc 
gcacgaatac 
acccccagtc 
ttgacacacc 
tgcgatcacg 
aaaatttcca 
cggagaaaca 
tgttgctctg 
ccaccaggcc 
ctgggcacgc 
ccagctcatc 
gcgcctgctg 
ttcacatagg 
tgcccagcac 
aggcacagaa 
cgaagcggca 
gccgagcgcc 
tccagggcgt 
gttaaaagcg 
ctacaccgtc 
ccgccagacg 
ccctgctcgt 
aagacgtggc 
agcacagcga 
tcgcttgacc 
aatcaatgaa 
ggtctgcggg 
cgtaggcaga 
tgattgctct 
gctcgcctcg 



tcggtcgttc 
acagaatcag 
aaccgtaaaa 
cacaaaaatc 
gcgtttcccc 
tacctgtccg 
tatctcagtt 
cagcccgacc 
gacttatcgc 
ggtgctacag 
ggtatctgcg 
ggcaaacaaa 
agaaaaaaag 
aacgaaaact 
atccttttaa 
cgtgattttc 
acgaagtact 
tccgacgcgc 
gatacgacgg 
ctcgtggcgg 
cgcacagtag 
cctgacccgc 
cgcgagcgcg 
ctggaagtgc 
gcgagaatta 
tttcgtgtgc 
agcagcgtcg 
ctgaaaaatg 
caaacctggg 
ggcctggaaa 
tggctggacg 
gggcagcaag 
cagccgaagt 
acgcacgcgc 
ggcgggaaaa 
ctggaaaaag 
tggctcattg 
gctgcaacga 
ctgagccgtg 
aatcgcgtgg 
aaacctaaaa 
agaaaagcca 
gctgaagcgt 
gccgcccgtg 
gctggtgagc 
gctcaggcgg 
gattggccgc 
cagacagaga 
ggtaaaaagg 
gaaaaactag 
attgcaggtt 
gctatgtctg 
cattgaactt 
aaacggttcc 
tgaagctctc 
taagcgcaca 



ggctgcggcg 
gggataacgc 
aggccgcgtt 
gacgctcaag 
ctggaagctc 
cctttctccc 
cggtgtaggt 
gctgcgcctt 
cactggcagc 
agttcttgaa 
ctctgctgaa 
ccaccgctgg 
gatctcaaga 
cacgttaagg 
aggccggccg 
cgccaaaaac 
aaaattggcc 
tcgatgctgc 
acgcgccagc 
at cttgagga 
tggaggatgc 
gaggacggcg 
ccaacaaacg 
gtcccccgag 
tcgcgatcgt 
cgtggccgcc 
cgcgtcgaaa 
ttgaacgccc 
agaaagcgct 
ttttccgctg 
agcgaagacc 
acccgcgact 
tataccgagt 
agcacgcagc 
tcgagcacgt 
cgccagcttg 
atccggtgta 
ccgaggaaat 
gccactgcac 
atcgcctagc 
aacgctatga 
ctgcggaagc 
ctggagagct 
atgagacggc 
gcctaaaaga 
tcggaggagg 
gacgtgtgcg 
cgcagagcca 
ccgcagaacg 
ctaagtccag 
ggtttatgac 
aat ttagcgt 
ccacgaggac 
cccgtagggt 
taggggggct 
aggactgctc 



agcggtatca 
aggaaagaac 
gctggcgttt 
tcagaggtgg 
cctcgtgcgc 
ttcgggaagc 
cgttcgctcc 
atccggtaac 
agccactggt 
gtggtggcct 
gccagttacc 
tagcggtggt 
agatcctttg 
gattttggtc 
cggccgcgca 
tttaacgaac 
cgaatcatca 
cgtcgattta 
atcacgagac 
gctggctgac 
aatcagttgc 
cgcaaaatat 
ccacgccgag 
cgaaattttg 
ggcggtgccc 
caggacgtgt 
aagcgcacag 
cgtgagcggt 
caaaaatgac 
at ctgttcga 
gccgcgaatt 
tcgccagcgc 
tggttcaaaa 
cgtgcttgtc 
aaaccccgag 
gatcggcgtg 
tgccgcagca 
gacccgcgtt 
tctccgacga 
tgatcttatg 
gcaggagttt 
aaaagcactt 
gatcgacggc 
ttttcgccac 
caccaagggt 
ccgtgagcct 
cggctacgtc 
gccgaggcga 
ctggaaagac 
tcaacgacaa 
tgttgaggga 
gtcacgtcag 
gccgaaagct 
ctctctcttg 
cacaccatag 
ccaaagatct 



gctcactcaa 
atgtgagcaa 
ttccataggc 
cgaaacccga 
tctcctgttc 
gtggcgcttt 
aagctgggct 
tatcgtcttg 
aacaggatta 
aactacggct 
ttcggaaaaa 
ttttttgttt 
atcttttcta 
atgagattat 
aagtcccgct 
gttcgttata 
gctatggatc 
aaaacggtga 
tgggccagtg 
gagctgcgtg 
gcctactgcg 
tgctcagatg 
gagctggagg 
gccatggtcg 
gcaggcatga 
cagcgccgcc 
gcggcaagaa 
aactcacagg 
tctagcggat 
cacccatccc 
cctcgctcac 
ttggatcaaa 
tcgcttgccc 
ctggacattg 
gtctacgcga 
aatccactga 
ggcatgagca 
ttcggcgctg 
tcccagccgt 
gaggttgctc 
tctagcggac 
gccacgcttg 
gtccgtgtcc 
gctttgactg 
catcgagcct 
gatctgccgc 
gctaaaggcc 
aaagctctgg 
ccaaacagtg 
gctaggaaag 
gagactggct 
accgtgaata 
tcccagtaaa 
gcctcctttc 
gcagataacg 
tcaaagccac 



aggcggtaat 
aaggccagca 
tccgcccccc 
caggactata 
cgaccctgcc 
ctcatagctc 
gtgtgcacga 
agtccaaccc 
gcagagcgag 
acactagaag 
gagttggtag 
gcaagcagca 
cggggtctga 
caaaaaggat 
tcgtgaaaat 
atggtgtcat 
tctctgatgt 
tcggattttt 
ccgcgagcga 
ctcggccagc 
gtggcctgat 
cgtgtcgtgc 
cggctaggtc 
tcacagagct 
caaacatcgt 
accacctgca 
gcgataagct 
gcgtcggcta 
tcacgagaca 
gagctcgcgc 
ctgggcagag 
gacccggaca 
ggtgccagta 
atgtgccgag 
ttttggagcg 
gcgggaaatg 
gcccgaatat 
accaggcttt 
accgctggca 
gcatgatctc 
gggcacgtat 
aagcaagcct 
tctggactgc 
tgggatacca 
acgagcgtgc 
cggactgtga 
agccagtcgt 
ccactatggg 
agtacgcccg 
ctaaaggaaa 
cgtggccgac 
gagcact taa 
tgtgccatct 
taggtcgggc 
ttccccaccg 
t 



1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5091 



<210> 66 
<211> 4323 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence : plasmid 
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<400> 66 

tctctcagcg 
ttttgatacg 
ttcaaagagc 
taatgtttac 
gctgaacctg 
tcgctgtctt 
ttttgataga 
aagacgatgt 
ctgtcccaaa 
tcagaaactt 
gtaatatggg 
gcttgagttg 
gcaaactttt 
cttcttccag 
aaaatatgta 
cctgctttat 
cgtttggatt 
tgcagactac 
tttatagttt 
ataatatctc 
atcggcggcc 
atatgactag 
aattgggatc 
acgtagaaag 
atctggacaa 
tggcgatagc 
gcgccctctg 
aggatctgat 
atgattgaac 
ggctatgact 
gcgcaggggc 
caggacgagg 
ctcgacgttg 
gatctcctgt 
cggcggctgc 
atcgagcgag 
gagcatcagg 
ggcgaggatc 
ggccgctttt 
atagcgttgg 
ctcgtgcttt 
gacgagttct 
tgccat cacg 
ttttccggga 
cccacgctag 
aaataccgca 
cggctgcggc 
ggggataacg 
aaggccgcgt 
cgacgctcaa 
cctggaagct 
gcctttctcc 
tcggtgtagg 
cgctgcgcct 
ccactggcag 
gagttcttga 
gctctgctga 
accaccgctg 
ggatctcaag 
tcacgttaag 
aaggccggcc 
tgtccttgtt 
aggaagctcg 
cttgtaatca 
gttacatcgt 
tatgggccag 



tatggttgtc 
tttttccgtc 
tgtctgatgc 
cggagaaatc 
accattcttg 
taaagacgcg 
acatgtaaat 
ggtagccgtg 
cgtccaggcc 
gatatttttc 
aaatgccgta 
cgcctcctgc 
tgatgttcat 
ccctcctgtt 
aggggtgacg 
cagtaacaaa 
gcaactggtc 
gggcctaaag 
ctgttgcatg 
atttcactaa 
gctcgattta 
ttcggaccta 
ctctagaccc 
ccagtccgca 
gggaaaacgc 
tagactgggc 
gtaaggttgg 
ggcgcagggg 
aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 
cacgtactcg 
ggctcgcgcc 
tcgtcgtgac 
ctggattcat 
ctacccgtga 
acggtatcgc 
tctgagcggg 
agatttcgat 
cgccggctgg 
cggcgcgccg 
tcaggcgctc 
gagcggtatc 
caggaaagaa 
tgctggcgtt 
gtcagaggtg 
ccctcgtgcg 
cttcgggaag 
tcgttcgctc 
tatccggtaa 
cagccactgg 
agtggtggcc 
agccagttac 
gtagcggtgg 
aagatccttt 
ggattttggt 
gcggccgcca 
caaggatgct 
gcgcaaacgt 
cgacattgtt 
taggatcaag 
ttaaagaatt 



gcctgagctg 
accgtcaaag 
tgatacgtta 
agtgtagaat 
tgtttggtct 
gccagcgttt 
cgatgtgtca 
atagtttgcg 
ttttgcagaa 
atttttttgc 
tgtttcctta 
cagcagtgcg 
cgttcatgtc 
tgaagatggc 
ccaaagtata 
cccgcgcgat 
tattttcctc 
aactaaaaaa 
ggcataaagt 
ataatagtga 
aatctcgaga 
gggatatcgt 
gggatttaaa 
gaaacggtgc 
aagcgcaaag 
ggttttatgg 
gaagccctgc 
atcaagatct 
gcacgcaggt 
gacaatcggc 
t tttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 
gatggaagcc 
agccgaactg 
ccatggcgat 
cgactgtggc 
tattgctgaa 
cgctcccgat 
actctggggt 
tccaccgccg 
atgatcctcc 
gccggcccgg 
ttccgcttcc 
agctcactca 
catgtgagca 
tttccatagg 
gcgaaacccg 
ctctcctgtt 
cgtggcgctt 
caagctgggc 
ctatcgtctt 
taacaggatt 
taactacggc 
cttcggaaaa 
tttttttgtt 
gatcttttct 
catgagatta 
tcggcatttt 
gtctttgaca 
tgattgtttg 
tcctttcgct 
atccattttt 
agaaacataa 



tagttgcctt 
attgatttat 
acttgtgcag 
aaacggattt 
tttaggatag 
ttccagctgt 
tccgcatttt 
acagtgccgt 
gagatatttt 
tgttcaggga 
tatggctttt 
gtagtaaagg 
tcctttttta 
aagttagtta 
cactttgccc 
ttacttttcg 
ttttgtttga 
tctatctgtt 
tgccttttta 
acggcaggta 
ggcctgacgt 
cgacatcgat 
tcgctagcgg 
tgaccccgga 
agaaagcagg 
acagcaagcg 
aaagtaaact 
gatcaagaga 
tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
tggctgctat 
gagaaagtat 
tgcccattcg 
ggtcttgtcg 
ttcgccaggc 
gcctgcttgc 
cggctgggtg 
gagcttggcg 
tcgcagcgca 
tcgaaatgac 
ccttctatga 
agcgcgggga 
tgtgaaatac 
tcgctcactg 
aaggcggtaa 
aaaggccagc 
ctccgccccc 
acaggactat 
ccgaccctgc 
tctcatagct 
tgtgtgcacg 
gagtccaacc 
agcagagcga 
tacactagaa 
agagttggta 
tgcaagcagc 
acggggtctg 
tcaaaaagga 
cttttgcgtt 
acagatgttt 
tctgcgtaga 
tgaggtacag 
aacacaaggc 
ccaagcatgt 



catcgatgaa 
aatcctctac 
ttgtcagtgt 
ttccgtcaga 
aatcatttgc 
caatagaagt 
taggatctcc 
cagcgttttg 
taattgtgga 
tttgcagcat 
ggttcgtttc 
ttaatactgt 
tgtactgtgt 
cgcacaataa 
tttacacatt 
acctcattct 
tagaaaatca 
tcttttcatt 
atcacaattc 
tatgtgatgg 
cgggcccggt 
gctcttctgc 
gctgctaaag 
tgaatgtcag 
tagcttgcag 
aaccggaatt 
ggatggcttt 
caggatgagg 
cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 
atcaggatga 
tcaaggcgcg 
cgaatatcat 
tggcggaccg 
gcgaatgggc 
tcgccttcta 
cgaccaagcg 
aaggttgggc 
tctcatgctg 
cgcacagatg 
actcgctgcg 
tacggttatc 
aaaaggccag 
ctgacgagca 
aaagatacca 
cgcttaccgg 
cacgctgtag 
aaccccccgt 
cggtaagaca 
ggtatgtagg 
ggacagtatt 
gctcttgatc 
agattacgcg 
acgctcagtg 
tcttcaccta 
tttatttgtt 
tcttgccttt 
atcctctgtt 
cgaagtgtga 
cagttttgtt 
aaatatcgtt 



ctgctgtaca 
accgttgatg 
ttgtttgccg 
tgtaaatgtg 
atcgaatttg 
ttcgccgact 
ggctaatgca 
taatggccag 
cgaatcaaat 
atcatggcgt 
tttcgcaaac 
tgcttgtttt 
tagcggt ctg 
aaaaagacct 
ttaggtcttg 
attagactct 
taaaaggatt 
ctctgtattt 
agaaaatatc 
gttaaaaagg 
accacgcgtc 
gttaattaac 
gaagcggaac 
ctactgggct 
tgggcttaca 
gccagctggg 
cttgccgcca 
at cgtttcgc 
gaggctattc 
ccggctgtca 
gaatgaactg 
cgcagctgtg 
gccggggcag 
tgatgcaatg 
gaaacatcgc 
tctggacgaa 
catgcccgac 
ggtggaaaat 
ctatcaggac 
tgaccgcttc 
tcgccttctt 
acgcccaacc 
ttcggaatcg 
gagttcttcg 
cgtaaggaga 
ctcggtcgtt 
cacagaatca 
gaaccgtaaa 
tcacaaaaat 
ggcgtttccc 
atacctgtcc 
gtatctcagt 
tcagcccgac 
cgacttatcg 
cggtgctaca 
tggtatctgc 
cggcaaacaa 
cagaaaaaaa 
gaacgaaaac 
gatcctttta 
aactgttaat 
gatgttcagc 
tgtcatatag 
gtaagtaaag 
cagcggcttg 
agacgtaatg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 
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ccgtcaatcg tcatttttga tccgcgggag tcagtgaaca ggtaccattt gccgttcatt 4020 
ttaaagacgt tcgcgcgttc aatttcatct gttactgtgt tagatgcaat cagcggtttc 4080 
atcacttttt tcagtgtgta atcatcgttt agctcaatca taccgagagc gccgtttgct 4140 
aactcagccg tgcgtttttt atcgctttgc agaagttttt gactttcttg acggaagaat 4200 
gatgtgcttt tgccatagta tgctttgtta aataaagatt cttcgccttg gtagccatct 4260 
tcagttccag tgtttgcttc aaatactaag tatttgtggc ctttatcttc tacgtagtga 4320 
gga 4 323 

<210> 67 
<211> 35 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: PGR primer 
<400> 67 

gagagagaga cgcgtcccag tggctgagac gcatc 35 

<210> 68 
<211> 34 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> Description of the artificial sequence: PGR primer 
<400> 68 

ctctctctgt cgacgaattc aatcttacgg cctg 34 

<210> 69 
<211> 5860 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: plasmid 



<400> 69 
cccggtacca 


cgcgtcccag 


tggctgagac 


gcatccgcta 


aagccccagg 


aaccctgtgc 


60 


agaaagaaaa 


cactcctctg 


gctaggtaga 


cacagtttat 


aaaggtagag 


ttgagcgggt 


120 


aactgtcagc 


acgtagatcg 


aaaggtgcac 


aaaggtggcc 


ctggtcgtac 


agaaatatgg 


180 


cggttcctcg 


cttgagagtg 


cggaacgcat 


tagaaacgtc 


gctgaacgga 


tcgttgccac 


240 


caagaaggct 


ggaaatgatg 


tcgtggttgt 


ctgctccgca 


atgggagaca 


ccacggatga 


300 


acttctagaa 


cttgcagcgg 


cagtgaatcc 


cgttccgcca 


gctcgtgaaa 


tggatatgct 


360 


cctgactgct 


ggtgagcgta 


tttctaacgc 


tctcgtcgcc 


atggctattg 


agtcccttgg 


420 


cgcagaagcc 


caatctttca 


cgggctctca 


ggctggtgtg 


ctcaccaccg 


agcgccacgg 


480 


aaacgcacgc 


attgttgatg 


tcactccagg 


tcgtgtgcgt 


gaagcactcg 


atgagggcaa 


540 


gatctgcatt 


gttgctggtt 


tccagggtgt 


taataaagaa 


acccgcgatg 


tcaccacgtt 


600 


gggtcgtggt 


ggttctgaca 


ccactgcagt 


tgcgttggca 


gctgctttga 


acgctgatgt 


660 


gtgtgagatt 


tactcggacg 


ttgacggtgt 


gtataccgct 


gacccgcgca 


tcgttcctaa 


720 


tgcacagaag 


ctggaaaagc 


tcagcttcga 


agaaatgctg 


gaacttgctg 


ctgttggctc 


780 
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caagattttg gtgctgcgca gtgttgaata cgctcgtgca ttcaatgtgc cacttcgcgt 840 

acgctcgtct tatagtaatg atcccggcac tttgattgcc ggctctatgg aggatattcc 900 

tgtggaagaa gcagtcctta ccggtgtcgc aaccgacaag tccgaagcca aagtaaccgt 960 

tctgggtatt tccgataagc caggcgaggc tgcgaaggtt ttccgtgcgt tggctgatgc 1020 

agaaatcaac attgacatgg ttctgcagaa cgtctcttct gtagaagacg gcaccaccga 1080 

catcaccttc acctgccctc gttccgacgg ccgccgcgcg atggagatct tgaagaagct 1140 

tcaggttcag ggcaactgga ccaatgtgct ttacgacgac caggtcggca aagtctccct 1200 

cgtgggtgct ggcatgaagt ctcacccagg tgttaccgca gagttcatgg aagctctgcg 12 60 

cgatgtcaac gtgaacatcg aattgatttc cacctctgag attcgtattt ccgtgctgat 1320 

ccgtgaagat gatctggatg ctgctgcacg tgcattgcat gagcagttcc agctgggcgg 1380 

cgaagacgaa gccgtcgttt atgcaggcac cggacgctaa agttttaaag gagtagtttt 1440 

acaatgacca ccatcgcagt tgttggtgca accggccagg tcggccaggt tatgcgcacc 1500 

cttttggaag agcgcaattt cccagctgac actgttcgtt tctttgcttc cccacgttcc 1560 

gcaggccgta agattgaatt cgtcgacatc gatgctcttc tgcgttaatt aacaattggg 1620 

atcctctaga cccgggattt aaatcgctag cgggctgcta aaggaagcgg aacacgtaga 1680 

aagccagtcc gcagaaacgg tgctgacccc ggatgaatgt cagctactgg gctatctgga 1740 

caagggaaaa cgcaagcgca aagagaaagc aggtagcttg cagtgggctt acatggcgat 1800 

agctagactg ggcggtttta tggacagcaa gcgaaccgga attgccagct ggggcgccct 1860 

ctggtaaggt tgggaagccc tgcaaagtaa actggatggc tttcttgccg ccaaggatct 1920 

gatggcgcag gggatcaaga tctgatcaag agacaggatg aggatcgttt cgcatgattg 1980 

aacaagatgg attgcacgca ggttctccgg ccgcttgggt ggagaggcta ttcggctatg 2040 

actgggcaca acagacaatc ggctgctctg atgccgccgt gttccggctg tcagcgcagg 2100 

ggcgcccggt tctttttgtc aagaccgacc tgtccggtgc cctgaatgaa ctgcaggacg 2160 

aggcagcgcg gctatcgtgg ctggccacga cgggcgttcc ttgcgcagct gtgctcgacg 2220 

ttgtcactga agcgggaagg gactggctgc tattgggcga agtgccgggg caggatctcc 2280 

tgtcatctca ccttgctcct gccgagaaag tatccatcat ggctgatgca atgcggcggc 2340 

tgcatacgct tgatccggct acctgcccat tcgaccacca agcgaaacat cgcatcgagc 2400 

gagcacgtac tcggatggaa gccggtcttg tcgatcagga tgatctggac gaagagcatc 24 60 

aggggctcgc gccagccgaa ctgttcgcca ggctcaaggc gcgcatgccc gacggcgagg 2520 

atctcgtcgt gacccatggc gatgcctgct tgccgaatat catggtggaa aatggccgct 2580 

tttctggatt catcgactgt ggccggctgg gtgtggcgga ccgctatcag gacatagcgt 2640 

tggctacccg tgatattgct gaagagcttg gcggcgaatg ggctgaccgc ttcctcgtgc 2700 

tttacggtat cgccgctccc gattcgcagc gcatcgcctt ctatcgcctt cttgacgagt 2760 

tcttctgagc gggactctgg ggttcgaaat gaccgaccaa gcgacgccca acctgccatc 2820 
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acgagatttc 


gattccaccg 


ccgccttcta 


tgaaaggttg 


ggcttcggaa 


tcgttttccg 


2880 


ggacgccggc 


tggatgatcc 


tccagcgcgg 


ggatctcatg 


ctggagttct 


tcgcccacgc 


2940 


tagcggcgcg 


ccggccggcc 


cggtgtgaaa 


taccgcacag 


atgcgtaagg 


agaaaatacc 


3000 


gcatcaggcg 


ctcttccgct 


tcctcgctca 


ctgactcgct 


gcgctcggtc 


gttcggctgc 


3060 


ggcgagcggt 


atcagctcac 


tcaaaggcgg 


taatacggtt 


atccacagaa 


tcaggggata 


3120 


acgcaggaaa 


gaacatgtga 


gcaaaaggcc 


agcaaaaggc 


caggaaccgt 


aaaaaggccg 


3180 


cgttgctggc 


gtttttccat 


aggctccgcc 


cccctgacga 


gcatcacaaa 


aatcgacgct 


3240 


caagtcagag 


gtggcgaaac 


ccgacaggac 


tataaagata 


ccaggcgttt 


ccccctggaa 


3300 


gctccctcgt 


gcgctctcct 


gttccgaccc 


tgccgcttac 


cggatacctg 


tccgcctttc 


3360 


tcccttcggg 


aagcgtggcg 


ctttctcata 


gctcacgctg 


taggtatctc 


agttcggtgt 


3420 


aggtcgttcg 


ctccaagctg 


ggctgtgtgc 


acgaaccccc 


cgttcagccc 


gaccgctgcg 


3480 


ccttatccgg 


taactatcgt 


cttgagtcca 


acccggtaag 


acacgactta 


tcgccactgg 


3540 


cagcagccac 


tggtaacagg 


attagcagag 


cgaggtatgt 


aggcggtgct 


acagagttct 


3600 


tgaagtggtg 


gcctaactac 


ggctacacta 


gaaggacagt 


atttggtatc 


tgcgctctgc 


3660 


tgaagccagt 


taccttcgga 


aaaagagttg 


gtagctcttg 


atccggcaaa 


caaaccaccg 


3720 


ctggtagcgg 


tggttttttt 


gtttgcaagc 


agcagattac 


gcgcagaaaa 


aaaggatctc 


3780 


aagaagatcc 


tttgatcttt 


tctacggggt 


ctgacgctca 


gtggaacgaa 


aactcacgtt 


3840 


aagggatttt 


ggtcatgaga 


ttatcaaaaa 


ggatcttcac 


ctagatcctt 


ttaaaggccg 


3900 


gccgcggccg 


ccatcggcat 


tttcttttgc 


gtttttattt 


gttaactgtt 


aattgtcctt 


3960 


gttcaaggat 


gctgtctttg 


acaacagatg 


ttttcttgcc 


tttgatgttc 


agcaggaagc 


4020 


tcggcgcaaa 


cgttgattgt 


ttgtctgcgt 


agaatcctct 


gtttgtcata 


tagcttgtaa 


4080 


tcacgacatt 


gtttcctttc 


gcttgaggta 


cagcgaagtg 


tgagtaagta 


aaggttacat 


4140 


cgttaggatc 


aagatccatt 


tttaacacaa 


ggccagtttt 


gttcagcggc 


ttgtatgggc 


4200 


cagttaaaga 


attagaaaca 


taaccaagca 


tgtaaatatc 


gttagacgta 


atgccgtcaa 


4260 


tcgtcatttt 


tgatccgcgg 


gagtcagtga 


acaggtacca 


tttgccgttc 


attttaaaga 


4320 


cgttcgcgcg 


ttcaatttca 


tctgttactg 


tgttagatgc 


aatcagcggt 


ttcatcactt 


4380 


ttttcagtgt 


gtaatcatcg 


tttagctcaa 


tcataccgag 


agcgccgttt 


gctaactcag 


4440 


ccgtgcgttt 


tttatcgctt 


tgcagaagtt 


tttgactttc 


ttgacggaag 


aatgatgtgc 


4500 


ttttgccata 


gtatgctttg 


ttaaataaag 


attcttcgcc 


ttggtagcca 


tcttcagttc 


4560 


cagtgtttgc 


ttcaaatact 


aagtatttgt 


ggcctttatc 


ttctacgtag 


tgaggatctc 


4620 


tcagcgtatg 


gttgtcgcct 


gagctgtagt 


tgccttcatc 


gatgaactgc 


tgtacatttt 


4680 


gatacgtttt 


tccgtcaccg 


tcaaagattg 


atttataatc 


ctctacaccg 


ttgatgttca 


4740 


aagagctgtc 


tgatgctgat 


acgttaactt 


gtgcagttgt 


cagtgtttgt 


ttgccgtaat 


4800 
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gtttaccgga 


gaaatcagtg 


tagaataaac 


ggatttttcc 


gtcagatgta 


aatgtggctg 


4860 


aacctgacca 


ttcttgtgtt 


tggtctttta 


ggatagaatc 


atttgcatcg 


aatttgtcgc 


4920 


tgtctttaaa 


gacgcggcca 


gcgtttttcc 


agctgtcaat 


agaagtttcg 


ccgacttttt 


4980 


gatagaacat 


gtaaatcgat 


gtgtcatccg 


catttttagg 


atctccggct 


aatgcaaaga 


5040 


cgatgtggta 


gccgtgatag 


tttgcgacag 


tgccgtcagc 


gttttgtaat 


ggccagctgt 


5100 


cccaaacgtc 


caggcctttt 


gcagaagaga 


tatttttaat 


tgtggacgaa 


tcaaattcag 


5160 


aaacttgata 


tttttcattt 


ttttgctgtt 


cagggatttg 


cagcatatca 


tggcgtgtaa 


5220 


tatgggaaat 


gccgtatgtt 


tccttatatg 


gcttttggtt 


cgtttctttc 


gcaaacgctt 


5280 


gagttgcgcc 


tcctgccagc 


agtgcggtag 


taaaggttaa 


tactgttgct 


tgttttgcaa 


5340 


actttttgat 


gttcatcgtt 


catgtctcct 


tttttatgta 


ctgtgttagc 


ggtctgcttc 


5400 


ttccagccct 


cctgtttgaa 


gatggcaagt 


tagttacgca 


caataaaaaa 


agacctaaaa 


5460 


tatgtaaggg 


gtgacgccaa 


agtatacact 


ttgcccttta 


cacattttag 


gtcttgcctg 


5520 


ctttatcagt 


aacaaacccg 


cgcgatttac 


ttttcgacct 


cattctatta 


gactctcgtt 


5580 


tggattgcaa 


ctggtctatt 


ttcctctttt 


gtttgataga 


aaatcataaa 


aggatttgca 


5640 


gactacgggc 


ctaaagaact 


aaaaaatcta 


tctgtttctt 


ttcattctct 


gtatttttta 


5700 


tagtttctgt 


tgcatgggca 


taaagttgcc 


tttttaatca 


caattcagaa 


aatatcataa 


5760 


tatctcattt 


cactaaataa 


tagtgaacgg 


caggtatatg 


tgatgggtta 


aaaaggatcg 


5820 


gcggccgctc 


gatttaaatc 


tcgagaggcc 


tgacgtcggg 






5860 



<210> 70 
<211> 38 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: PGR primer 
<400> 70 

cggcaccacc gacatcatct tcacctgccc tcgttccg 38 



<210> 71 
<211> 38 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> Description of the artificial sequence: PGR primer 
<400> 71 

cggaacgagg gcaggtgaag atgatgtcgg tggtgccg 38 



<210> 72 

<211> 1266 

<212> DNA 

<213> LysC mutant 

<220> 

<221> CDS 



M/43128-PCT 



MetY 



112 



<222> (1) . . (1266) 
<223> 

<400> 72 

gtg gcc ctg gtc gta cag aaa tat ggc ggt tec teg ett gag agt geg 48 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 
15 10 15 

gaa cgc att aga aac gtc get gaa egg ate gtt gee acc aag aag get 96 

Glu Arg lie Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 
20 25 30 

gga aat gat gtc gtg gtt gtc tgc tec gca atg gga gac acc acg gat 144 

Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

gaa ett eta gaa ett gca geg gca gtg aat cec gtt ccg cea get egt 192 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

gaa atg gat atg etc ctg act get ggt gag cgt att tet aae get etc 240 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 

65 70 75 80 

gtc gcc atg get att gag tee ett ggc gca gaa gcc caa tet ttc acg 288 

Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 
85 90 95 

ggc tet eag get ggt gtg etc ace ace gag cgc eac gga aae gca ege 336 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 
100 105 110 

att gtt gat gtc act cca ggt cgt gtg cgt gaa gca etc gat gag ggc 384 

lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

aag ate tgc att gtt get ggt ttc cag ggt gtt aat aaa gaa acc cgc 432 

Lys lie Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

gat gtc ace acg ttg ggt cgt ggt ggt tet gac ace act gca gtt geg 480 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 

145 150 155 160 

ttg gca get get ttg aae get gat gtg tgt gag att tac teg gac gtt 528 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 
165 170 175 

gae ggt gtg tat acc get gae ccg ege ate gtt eet aat gea eag aag 57 6 

Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 
180 185 190 

ctg gaa aag etc age ttc gaa gaa atg ctg gaa ett get get gtt ggc 624 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

tec aag att ttg gtg ctg cgc agt gtt gaa tac get egt gea ttc aat 672 

Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

gtg cea ett cgc gta cgc teg tet tat agt aat gat ecc ggc act ttg 720 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 

225 230 235 240 

att gee ggc tet atg gag gat att eet gtg gaa gaa gea gtc ett ace 768 

lie Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 
245 250 255 
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ggt gtc gca acc gac aag tec gaa gcc aaa gta acc gtt ctg ggt att 816 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie 
260 265 270 

tec gat aag cea ggc gag get gcg aag gtt ttc cgt geg ttg get gat 864 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 280 285 

gca gaa ate aac att gac atg gtt ctg cag aac gtc tct tct gta gaa 912 
Ala Glu lie Asn lie Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

290 295 300 

gac ggc acc ace gac ate ate ttc acc tgc cet cgt tec gac ggc cge 960 
Asp Gly Thr Thr Asp lie lie Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

cgc geg atg gag ate ttg aag aag ctt cag gtt cag ggc aac tgg acc 1008 
Arg Ala Met Glu lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 
325 330 335 

aat gtg ctt tac gac gac cag gtc ggc aaa gtc tee etc gtg ggt get 1056 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 
340 345 350 

ggc atg aag tct cac cca ggt gtt acc gca gag ttc atg gaa get ctg 1104 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 
355 360 365 

cgc gat gtc aac gtg aac ate gaa ttg att tec acc tct gag att cgt 1152 
Arg Asp Val Asn Val Asn lie Glu Leu lie Ser Thr Ser Glu lie Arg 
370 375 380 

att tec gtg ctg ate cgt gaa gat gat ctg gat get get gca cgt gca 1200 
lie Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

ttg cat gag cag ttc cag ctg ggc ggc gaa gac gaa gcc gtc gtt tat 1248 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 
405 410 415 

gca ggc acc gga cgc taa 1266 
Ala Gly Thr Gly Arg 
420 

<210> 73 

<211> 421 

<212> PRT 

<213> LysC mutant 

<400> 73 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 
15 10 15 

Glu Arg lie Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 
20 25 30 

Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 
35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 
50 55 60 
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Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 



Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 
85 90 95 



Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 
100 105 110 



lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 
115 120 125 



Lys lie Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 
130 135 140 



Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 



Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 
165 170 175 



Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 
180 185 190 



Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 
195 200 205 



Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 215 220 



Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 



lie Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 
245 250 255 



Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie 
260 265 270 



Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 280 285 



Ala Glu lie Asn lie Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 
290 295 300 



Asp Gly Thr Thr Asp lie lie Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 



Arg Ala Met Glu lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

M/43128-PCT MetY 



115 

325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 
340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 
355 360 365 

Arg Asp Val Asn Val Asn lie Glu Leu lie Ser Thr Ser Glu lie Arg 
370 375 380 

lie Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



Ala Gly Thr Gly Arg 
420 

<210> 74 
<211> 5860 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> Description of the artificial sequence: plasmid 
<400> 74 

cccggtacca cgcgtcccag tggctgagac gcatccgcta aagccccagg aaccctgtgc 60 
agaaagaaaa cactcctctg gctaggtaga cacagtttat aaaggtagag ttgagcgggt 120 
aactgtcagc acgtagatcg aaaggtgcac aaaggtggcc ctggtcgtac agaaatatgg 180 
cggttcctcg cttgagagtg cggaacgcat tagaaacgtc gctgaacgga tcgttgccac 240 
caagaaggct ggaaatgatg tcgtggttgt ctgctccgca atgggagaca ccacggatga 300 
acttctagaa cttgcagcgg cagtgaatcc cgttccgcca gctcgtgaaa tggatatgct 360 
cctgactgct ggtgagcgta tttctaacgc tctcgtcgcc atggctattg agtcccttgg 420 
cgcagaagcc caatctttca cgggctctca ggctggtgtg ctcaccaccg agcgccacgg 480 
aaacgcacgc attgttgatg tcactccagg tcgtgtgcgt gaagcactcg atgagggcaa 54 0 
gatctgcatt gttgctggtt tccagggtgt taataaagaa acccgcgatg tcaccacgtt 600 
gggtcgtggt ggttctgaca ccactgcagt tgcgttggca gctgctttga acgctgatgt 660 
gtgtgagatt tactcggacg ttgacggtgt gtataccgct gacccgcgca tcgttcctaa 720 
tgcacagaag ctggaaaagc tcagcttcga agaaatgctg gaacttgctg ctgttggctc 780 
caagattttg gtgctgcgca gtgttgaata cgctcgtgca ttcaatgtgc cacttcgcgt 840 
acgctcgtct tatagtaatg atcccggcac tttgattgcc ggctctatgg aggatattcc 900 
tgtggaagaa gcagtcctta ccggtgtcgc aaccgacaag tccgaagcca aagtaaccgt 960 
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tctgggtatt 


tccgataagc 


caggcgaggc 


tgcgaaggtt 


ttccgtgcgt 


tggctgatgc 


1020 


agaaatcaac 


attgacatgg 


ttctgcagaa 


cgtctcttct 


gtagaagacg 


gcaccaccga 


1080 


catcatcttc 


acctgccctc 


gttccgacgg 


ccgccgcgcg 


atggagatct 


tgaagaagct 


1140 


tcaggttcag 


ggcaactgga 


ccaatgtgct 


ttacgacgac 


caggtcggca 


aagtctccct 


1200 


cgtgggtgct 


ggcatgaagt 


ctcacccagg 


tgttaccgca 


gagttcatgg 


aagctctgcg 


1260 


cgatgtcaac 


gtgaacatcg 


aattgatttc 


cacct ctgag 


attcgtattt 


ccgtgctgat 


1320 


ccgtgaagat 


gatctggatg 


ctgctgcacg 


tgcat tgcat 


gagcagt tec 


agctgggcgg 


1380 


cgaagacgaa 


gccgtcgttt 


atgcaggcac 


cggacgctaa 


agttttaaag 


gagtagtttt 


1440 


acaatgacca 


ccatcgcagt 


tgttggtgca 


accggccagg 


tcggccaggt 


tatgcgcacc 


1500 


cttttggaag 


agcgcaattt 


cccagctgac 


actgttcgtt 


tctttgcttc 


cccacgttcc 


1560 


gcaggccgta 


agattgaatt 


cgtcgacatc 


gatgctcttc 


tgcgttaatt 


aacaattggg 


1620 


atcctctaga 


cccgggattt 


aaatcgctag 


cgggctgcta 


aaggaagcgg 


aacacgtaga 


1680 


aagccagtcc 


gcagaaacgg 


tgctgacccc 


ggatgaatgt 


cagctactgg 


gctatctgga 


1740 


caagggaaaa 


cgcaagcgca 


aagagaaagc 


aggtagcttg 


cagtgggctt 


acatggcgat 


1800 


agctagactg 


ggcggtttta 


tggacagcaa 


gcgaaccgga 


attgccagct 


ggggcgccct 


1860 


ctggtaaggt 


tgggaagccc 


tgcaaagtaa 


actggatggc 


tttcttgccg 


ccaaggatct 


1920 


gatggcgcag 


gggatcaaga 


tctgatcaag 


agacaggatg 


aggatcgttt 


cgcatgattg 


1980 


aacaagatgg 


attgcacgca 


ggttctccgg 


ccgcttgggt 


ggagaggcta 


ttcggctatg 


2040 


actgggcaca 


acagacaatc 


ggctgctctg 


atgccgccgt 


gttccggctg 


tcagcgcagg 


2100 


ggcgcccggt 


tctttttgtc 


aagaccgacc 


tgtccggtgc 


cctgaatgaa 


ctgcaggacg 


2160 


aggcagcgcg 


gctatcgtgg 


ctggccacga 


cgggcgttcc 


ttgcgcagct 


gtgctcgacg 


2220 


ttgtcactga 


agcgggaagg 


gactggctgc 


tattgggcga 


agtgccgggg 


caggatctcc 


2280 


tgtcatctca 


ccttgctcct 


gccgagaaag 


tatccatcat 


ggctgatgca 


atgcggcggc 


2340 


tgcatacgct 


tgatccggct 


acctgcccat 


tcgaccacca 


agcgaaacat 


cgcatcgagc 


2400 


gagcacgtac 


tcggatggaa 


gccggtcttg 


tcgatcagga 


tgatctggac 


gaagagcatc 


2460 


aggggctcgc 


gccagccgaa 


ctgttcgcca 


ggctcaaggc 


gcgcatgccc 


gacggcgagg 


2520 


atctcgtcgt 


gacccatggc 


gatgcctgct 


tgccgaatat 


catggtggaa 


aatggccgct 


2580 


tttctggatt 


catcgactgt 


ggccggctgg 


gtgtggcgga 


ccgctatcag 


gacatagcgt 


2640 


tggctacccg 


tgatattgct 


gaagagcttg 


gcggcgaatg 


ggctgaccgc 


ttcctcgtgc 


2700 


tttacggtat 


cgccgctccc 


gattcgcagc 


gcatcgcctt 


ctatcgcctt 


cttgacgagt 


2760 


tcttctgagc 


gggactctgg 


ggttcgaaat 


gaccgaccaa 


gcgacgccca 


acctgccatc 


2820 


acgagatttc 


gattccaccg 


ccgccttcta 


tgaaaggttg 


ggcttcggaa 


tcgttttccg 


2880 


ggacgccggc 


tggatgatcc 


tccagcgcgg 


ggatctcatg 


ctggagttct 


tcgcccacgc 


2940 
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tagcggcgcg ccggccggcc cggtgtgaaa taccgcacag atgcgtaagg agaaaatacc 3000 

gcatcaggcg ctcttccgct tcctcgctca ctgactcgct gcgctcggtc gttcggctgc 3060 

ggcgagcggt atcagctcac tcaaaggcgg taatacggtt atccacagaa tcaggggata 3120 

acgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg 3180 

cgttgctggc gtttttccat aggctccgcc cccctgacga gcatcacaaa aatcgacgct 3240 

caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggcgttt ccccctggaa 3300 

gctccctcgt gcgctctcct gttccgaccc tgccgcttac cggatacctg tccgcctttc 3360 

tcccttcggg aagcgtggcg ctttctcata gctcacgctg taggtatctc agttcggtgt 3420 

aggtcgttcg ctccaagctg ggctgtgtgc acgaaccccc cgttcagccc gaccgctgcg 34 80 

ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta tcgccactgg 3540 

cagcagccac tggtaacagg attagcagag cgaggtatgt aggcggtgct acagagttct 3600 

tgaagtggtg gcctaactac ggctacacta gaaggacagt atttggtatc tgcgctctgc 3660 

tgaagccagt taccttcgga aaaagagttg gtagctcttg atccggcaaa caaaccaccg 3720 

ctggtagcgg tggttttttt gtttgcaagc agcagattac gcgcagaaaa aaaggatctc 3780 

aagaagatcc tttgatcttt tctacggggt ctgacgctca gtggaacgaa aactcacgtt 3840 

aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt ttaaaggccg 3900 

gccgcggccg ccatcggcat tttcttttgc gtttttattt gttaactgtt aattgtcctt 3960 

gttcaaggat gctgtctttg acaacagatg ttttcttgcc tttgatgttc agcaggaagc 4020 

tcggcgcaaa cgttgattgt ttgtctgcgt agaatcctct gtttgtcata tagcttgtaa 4080 

tcacgacatt gtttcctttc gcttgaggta cagcgaagtg tgagtaagta aaggttacat 4140 

cgttaggatc aagatccatt tttaacacaa ggccagtttt gttcagcggc ttgtatgggc 4200 

cagttaaaga attagaaaca taaccaagca tgtaaatatc gttagacgta atgccgtcaa 4260 

tcgtcatttt tgatccgcgg gagtcagtga acaggtacca tttgccgttc attttaaaga 4320 

cgttcgcgcg ttcaatttca tctgttactg tgttagatgc aatcagcggt ttcatcactt 4380 

ttttcagtgt gtaatcatcg tttagctcaa tcataccgag agcgccgttt gctaactcag 44 40 

ccgtgcgttt tttatcgctt tgcagaagtt tttgactttc ttgacggaag aatgatgtgc 4500 

ttttgccata gtatgctttg ttaaataaag attcttcgcc ttggtagcca tcttcagttc 4560 

cagtgtttgc ttcaaatact aagtatttgt ggcctttatc ttctacgtag tgaggatctc 4620 

tcagcgtatg gttgtcgcct gagctgtagt tgccttcatc gatgaactgc tgtacatttt 4680 

gatacgtttt tccgtcaccg tcaaagattg atttataatc ctctacaccg ttgatgttca 4740 

aagagctgtc tgatgctgat acgttaactt gtgcagttgt cagtgtttgt ttgccgtaat 4800 

gtttaccgga gaaatcagtg tagaataaac ggatttttcc gtcagatgta aatgtggctg 4860 

aacctgacca ttcttgtgtt tggtctttta ggatagaatc atttgcatcg aatttgtcgc 4920 

tgtctttaaa gacgcggcca gcgtttttcc agctgtcaat agaagtttcg ccgacttttt 4 980 
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gatagaacat 


gtaaatcgat 


gtgtcatccg 


catttttagg 


atctccggct 


aatgcaaaga 


5040 


cgatgtggta 


gccgtgatag 


tttgcgacag 


tgccgtcagc 


gttttgtaat 


ggccagctgt 


5100 


cccaaacgtc 


caggcctttt 


gcagaagaga 


tatttttaat 


tgtggacgaa 


tcaaattcag 


5160 


aaacttgata 


tttttcattt 


ttttgctgtt 


cagggatttg 


cagcatatca 


tggcgtgtaa 


5220 


tatgggaaat 


gccgtatgtt 


tccttatatg 


gcttttggtt 


cgtttctttc 


gcaaacgctt 


5280 


gagttgcgcc 


tcctgccagc 


agtgcggtag 


taaaggttaa 


tactgt tgct 


tgttttgcaa 


5340 


actttttgat 


gttcatcgtt 


catgtctcct 


tttttatgta 


ctgtgttagc 


ggtctgcttc 


5400 


ttccagccct 


cctgtttgaa 


gatggcaagt 


tagttacgca 


caataaaaaa 


agacctaaaa 


5460 


tatgtaaggg 


gtgacgccaa 


agtatacact 


ttgcccttta 


cacattttag 


gtcttgcctg 


5520 


ctttatcagt 


aacaaacccg 


cgcgatttac 


ttttcgacct 


cattctatta 


gactctcgtt 


5580 


tggattgcaa 


ctggtctatt 


ttcctctttt 


gtttgataga 


aaatcataaa 


aggatttgca 


5640 


gactacgggc 


ctaaagaact 


aaaaaatcta 


tctgtttctt 


ttcattctct 


gtatttttta 


5700 


tagtttctgt 


tgcatgggca 


taaagttgcc 


tttttaatca 


caattcagaa 


aatatcataa 


5760 


tatctcattt 


cactaaataa 


tagtgaacgg 


caggtatatg 


tgatgggtta 


aaaaggatcg 


5820 


gcggccgctc 


gatttaaatc 


tcgagaggcc 


tgacgtcggg 






5860 



<210> 75 
<211> 31 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: PGR primer 
<400> 75 

gagaggatcc ggaaggtgaa tcgaatttcg g 31 



<210> 76 
<211> 40 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: PGR primer 

<400> 76 

ctattgctgt cggcgctcat gattctccaa aaataatcgc 40 

<210> 77 
<211> 20 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> Description of the artificial sequence: PGR primer 



<400> 77 

atgagcgccg acagcaatag 
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<210> 78 
<211> 29 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: PGR primer 
<400> 78 

gaactctaga tcagaacgcc gccacggac 29 

<210> 79 
<211> 6591 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of the artificial sequence: plasmid 



<400> 79 
gatccggaag 


gtgaatcgaa 


tttcggggct 


ttaaagcaaa 


aatgaacagc 


ttggtctata 


60 


gtggctaggt 


accctttttg 


ttttggacac 


atgtagggtg 


gccgaaacaa 


agtaatagga 


120 


caacaacgct 


cgaccgcgat 


tatttttgga 


gaatcatgag 


cgccgacagc 


aatagcaccg 


180 


acgccgatcc 


gaccgcgcat 


tggtcgttcg 


aaaccaaaca 


gatacacgct 


ggtcagcacc 


240 


ctgatccgac 


caccaacgcc 


cgggctctgc 


cgatctatgc 


gaccacgtcg 


tacaccttcg 


300 


acgacaccgc 


gcacgccgcc 


gccctgttcg 


gactggaaat 


tccgggcaat 


atctacaccc 


360 


ggatcggcaa 


ccccaccacc 


gacgtcgtcg 


agcagcgcat 


cgccgcgctc 


gagggcggtg 


420 


tggccgcgct 


gttcctgtcg 


tcggggcagg 


ccgcggagac 


gttcgccatc 


ttgaacctgg 


480 


ccggcgcggg 


cgatcacatc 


gtgtccagcc 


cgcgcctgta 


cggcggcacc 


tacaacctgt 


540 


tccactattc 


gctggccaag 


ctcggcatcg 


aggtcagctt 


cgtcgacgat 


ccggacgatc 


600 


tggacacctg 


gcaggcggcg 


gtacggccca 


acaccaaggc 


gttcttcgcc 


gagaccatct 


660 


ccaacccgca 


gatcgacctg 


ctggacaccc 


cggcggtttc 


cgaggtcgcc 


catcgcaacg 


720 


gggtgccgtt 


gatcgtcgac 


aacaccatcg 


ccacgccata 


cctgatccaa 


ccgttggccc 


780 


agggcgccga 


catcgtcgtg 


cattcggcca 


ccaagtacct 


gggcgggcac 


ggtgccgcca 


840 


tcgcgggtgt 


gatcgtcgac 


ggcggcaact 


tcgattggac 


ccagggccgc 


ttccccggct 


900 


tcaccacccc 


cgaccccagc 


taccacggcg 


tggtgttcgc 


cgagctgggt 


ccaccggcgt 


960 


ttgcgctcaa 


agctcgagtg 


cagctgctcc 


gtgactacgg 


ctcggcggct 


tcgccgttca 


1020 


acgcgttctt 


ggtggcgcag 


ggtctggaaa 


cgctgagcct 


gcggatcgag 


cggcacgtcg 


1080 


ccaacgcgca 


gcgcgtcgcc 


gagttcctgg 


ccgcccgcga 


cgacgtgctt 


tcggtcaact 


1140 


atgcggggct 


gccctcctcg 


ccctggcatg 


agcgggccaa 


gaggctggcg 


cccaagggaa 


1200 


ccggggccgt 


gctgtccttc 


gagttggccg 


gcggcatcga 


ggccggcaag 


gcattcgtga 


1260 


acgcgttgaa 


gctgcacagc 


cacgtcgcca 


acatcggtga 


cgtgcgctcg 


ctggtgatcc 


1320 


acccggcatc 


gaccactcat 


gcccagctga 


gcccggccga 


gcagctggcg 


accggggtca 


1380 
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gcccgggcct 


ggtgcgtttg 


gctgtgggca 


tcgaaggtat 


cgacgatatc 


ctggccgacc 


1440 


tggagcttgg 


ctttgccgcg 


gcccgcagat 


tcagcgccga 


cccgcagtcc 


gtggcggcgt 


1500 


tctgatctag 


acccgggatt 


taaatcgcta 


gcgggctgct 


aaaggaagcg 


gaacacgtag 


1560 


aaagccagtc 


cgcagaaacg 


gtgctgaccc 


cggatgaatg 


tcagctactg 


ggctatctgg 


1620 


acaagggaaa 


acgcaagcgc 


aaagagaaag 


caggtagctt 


gcagtgggct 


tacatggcga 


1680 


tagctagact 


gggcggtttt 


atggacagca 


agcgaaccgg 


aattgccagc 


tggggcgccc 


1740 


tctggtaagg 


ttgggaagcc 


ctgcaaagta 


aactggatgg 


ctttcttgcc 


gccaaggatc 


1800 


tgatggcgca 


ggggatcaag 


atctgatcaa 


gagacaggat 


gaggatcgtt 


tcgcatgatt 


1860 


gaacaagatg 


gattgcacgc 


aggttctccg 


gccgcttggg 


tggagaggct 


attcggctat 


1920 


gactgggcac 


aacagacaat 


cggctgctct 


gatgccgccg 


tgttccggct 


gtcagcgcag 


1980 


gggcgcccgg 


ttctttttgt 


caagaccgac 


ctgtccggtg 


ccctgaatga 


actgcaggac 


2040 


gaggcagcgc 


ggctatcgtg 


gctggccacg 


acgggcgttc 


cttgcgcagc 


tgtgctcgac 


2100 


gttgtcactg 


aagcgggaag 


ggactggctg 


ctattgggcg 


aagtgccggg 


gcaggatctc 


2160 


ctgtcatctc 


accttgctcc 


tgccgagaaa 


gtatccatca 


tggctgatgc 


aatgcggcgg 


2220 


ctgcatacgc 


ttgatccggc 


tacctgccca 


ttcgaccacc 


aagcgaaaca 


tcgcatcgag 


2280 


cgagcacgta 


ctcggatgga 


agccggtctt 


gtcgatcagg 


atgatctgga 


cgaagagcat 


2340 


caggggctcg 


cgccagccga 


actgttcgcc 


aggctcaagg 


cgcgcatgcc 


cgacggcgag 


2400 


gatctcgtcg 


tgacccatgg 


cgatgcctgc 


ttgccgaata 


tcatggtgga 


aaatggccgc 


2460 


ttttctggat 


tcatcgactg 


tggccggctg 


ggtgtggcgg 


accgctatca 


ggacatagcg 


2520 


ttggctaccc 


gtgatattgc 


tgaagagctt 


ggcggcgaat 


gggctgaccg 


cttcctcgtg 


2580 


ctttacggta 


tcgccgctcc 


cgattcgcag 


cgcatcgcct 


tctatcgcct 


tcttgacgag 


2640 


ttcttctgag 


cgggactctg 


gggttcgaaa 


tgaccgacca 


agcgacgccc 


aacctgccat 


2700 


cacgagattt 


cgattccacc 


gccgccttct 


atgaaaggtt 


gggcttcgga 


atcgttttcc 


2760 


gggacgccgg 


ctggatgatc 


ctccagcgcg 


gggatctcat 


gctggagttc 


ttcgcccacg 


2820 


ctagcggcgc 


gccggccggc 


ccggtgtgaa 


ataccgcaca 


gatgcgtaag 


gagaaaatac 


2880 


cgcatcaggc 


gctcttccgc 


ttcctcgctc 


actgactcgc 


tgcgctcggt 


cgttcggctg 


2940 


cggcgagcgg 


tatcagctca 


ctcaaaggcg 


gtaatacggt 


tatccacaga 


atcaggggat 


3000 


aacgcaggaa 


agaacatgtg 


agcaaaaggc 


cagcaaaagg 


ccaggaaccg 


taaaaaggcc 


3060 


gcgttgctgg 


cgtttttcca 


taggctccgc 


ccccctgacg 


agcatcacaa 


aaatcgacgc 


3120 


tcaagtcaga 


ggtggcgaaa 


cccgacagga 


ctataaagat 


accaggcgtt 


tccccctgga 


3180 


agctccctcg 


tgcgctctcc 


tgttccgacc 


ctgccgctta 


ccggatacct 


gtccgccttt 


3240 


ctcccttcgg 


gaagcgtggc 


gctttctcat 


agctcacgct 


gtaggtatct 


cagttcggtg 


3300 


taggtcgttc 


gctccaagct 


gggctgtgtg 


cacgaacccc 


ccgttcagcc 


cgaccgctgc 


3360 
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gccttatccg gtaactatcg tcttgagtcc aacccggtaa gacacgactt atcgccactg 3420 

gcagcagcca ctggtaacag gattagcaga gcgaggtatg taggcggtgc tacagagttc 3480 

ttgaagtggt ggcctaacta cggctacact agaaggacag tatttggtat ctgcgctctg 3540 

ctgaagccag ttaccttcgg aaaaagagtt ggtagctctt gatccggcaa acaaaccacc 3600 

gctggtagcg gtggtttttt tgtttgcaag cagcagatta cgcgcagaaa aaaaggatct 3660 

caagaagatc ctttgatctt ttctacgggg tctgacgctc agtggaacga aaactcacgt 3720 

taagggattt tggtcatgag attatcaaaa aggatcttca cctagatcct tttaaaggcc 3780 

ggccgcggcc gcgcaaagtc ccgcttcgtg aaaattttcg tgccgcgtga ttttccgcca 3840 

aaaactttaa cgaacgttcg ttataatggt gtcatgacct tcacgacgaa gtactaaaat 3900 

tggcccgaat catcagctat ggatctctct gatgtcgcgc tggagtccga cgcgctcgat 3960 

gctgccgtcg atttaaaaac ggtgatcgga tttttccgag ctctcgatac gacggacgcg 4020 

ccagcatcac gagactgggc cagtgccgcg agcgacctag aaactctcgt ggcggatctt 4080 

gaggagctgg ctgacgagct gcgtgctcgg ccagcgccag gaggacgcac agtagtggag 4140 

gatgcaatca gttgcgccta ctgcggtggc ctgattcctc cccggcctga cccgcgagga 4200 

cggcgcgcaa aatattgctc agatgcgtgt cgtgccgcag ccagccgcga gcgcgccaac 4260 

aaacgccacg ccgaggagct ggaggcggct aggtcgcaaa tggcgctgga agtgcgtccc 4 320 

ccgagcgaaa ttttggccat ggtcgtcaca gagctggaag cggcagcgag aattatcgcg 4380 

atcgtggcgg tgcccgcagg catgacaaac atcgtaaatg ccgcgtttcg tgtgccgtgg 4440 

ccgcccagga cgtgtcagcg ccgccaccac ctgcaccgaa tcggcagcag cgtcgcgcgt 4 500 

cgaaaaagcg cacaggcggc aagaagcgat aagctgcacg aatacctgaa aaatgttgaa 4 560 

cgccccgtga gcggtaactc acagggcgtc ggctaacccc cagtccaaac ctgggagaaa 4 620 

gcgctcaaaa atgactctag cggattcacg agacattgac acaccggcct ggaaattttc 4680 

cgctgatctg ttcgacaccc atcccgagct cgcgctgcga tcacgtggct ggacgagcga 4740 

agaccgccgc gaattcctcg ctcacctggg cagagaaaat ttccagggca gcaagacccg 4800 

cgacttcgcc agcgcttgga tcaaagaccc ggacacggag aaacacagcc gaagttatac 4860 

cgagttggtt caaaatcgct tgcccggtgc cagtatgttg ctctgacgca cgcgcagcac 4 920 

gcagccgtgc ttgtcctgga cattgatgtg ccgagccacc aggccggcgg gaaaatcgag 4980 

cacgtaaacc ccgaggtcta cgcgattttg gagcgctggg cacgcctgga aaaagcgcca 504 0 

gcttggatcg gcgtgaatcc actgagcggg aaatgccagc tcatctggct cattgatccg 5100 

gtgtatgccg cagcaggcat gagcagcccg aatatgcgcc tgctggctgc aacgaccgag 5160 

gaaatgaccc gcgttttcgg cgctgaccag gctttttcac ataggctgag ccgtggccac 5220 

tgcactctcc gacgatccca gccgtaccgc tggcatgccc agcacaatcg cgtggatcgc 5280 

ctagctgatc ttatggaggt tgctcgcatg atctcaggca cagaaaaacc taaaaaacgc 5340 

tatgagcagg agttttctag cggacgggca cgtatcgaag cggcaagaaa agccactgcg 5400 
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gaagcaaaag 


cacttgccac 


gcttgaagca 


agcctgccga 


gcgccgctga 


agcgtctgga 


5460 


gagctgatcg 


acggcgtccg 


tgtcctctgg 


actgctccag 


ggcgtgccgc 


ccgtgatgag 


5520 


acggcttttc 


gccacgcttt 


gactgtggga 


taccagttaa 


aagcggctgg 


tgagcgccta 


5580 


aaagacacca 


agggtcatcg 


agcctacgag 


cgtgcctaca 


ccgtcgctca 


ggcggtcgga 


5640 


ggaggccgtg 


agcctgatct 


gccgccggac 


tgtgaccgcc 


agacggattg 


gccgcgacgt 


5700 


gtgcgcggct 


acgtcgctaa 


aggccagcca 


gtcgtccctg 


ctcgtcagac 


agagacgcag 


5760 


agccagccga 


ggcgaaaagc 


tctggccact 


atgggaagac 


gtggcggtaa 


aaaggccgca 


5820 


gaacgctgga 


aagacccaaa 


cagtgagtac 


gcccgagcac 


agcgagaaaa 


actagctaag 


5880 


tccagtcaac 


gacaagctag 


gaaagctaaa 


ggaaatcgct 


tgaccattgc 


aggttggttt 


5940 


atgactgttg 


agggagagac 


tggctcgtgg 


ccgacaatca 


atgaagctat 


gtctgaattt 


6000 


agcgtgtcac 


gtcagaccgt 


gaatagagca 


cttaaggtct 


gcgggcattg 


aacttccacg 


6060 


aggacgccga 


aagcttccca 


gtaaatgtgc 


catctcgtag 


gcagaaaacg 


gttcccccgt 


6120 


agggtctctc 


tcttggcctc 


ctttctaggt 


cgggctgatt 


gctcttgaag 


ctctctaggg 


6180 


gggctcacac 


cataggcaga 


taacgttccc 


caccggctcg 


cctcgtaagc 


gcacaaggac 


6240 


tgctcccaaa 


gatcttcaaa 


gccactgccg 


cgactgcctt 


cgcgaagcct 


tgccccgcgg 


6300 


aaatttcctc 


caccgagttc 


gtgcacaccc 


ct atgccaag 


cttctttcac 


cctaaattcg 


6360 


agagattgga 


ttcttaccgt 


ggaaattctt 


cgcaaaaatc 


gtcccctgat 


cgcccttgcg 


6420 


acgttggcgt 


cggtgccgct 


ggttgcgctt 


ggcttgaccg 


acttgatcag 


cggccgctcg 


6480 


atttaaatct 


cgagaggcct 


gacgtcgggc 


ccggtaccac 


gcgtcatatg 


actagttcgg 


6540 


acctagggat 


atcgtcgaca 


tcgatgctct 


tctgcgttaa 


ttaacaattg 


g 


6591 
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